














ARNAUDO BROS
(099B-7175-006-00)
16505 TRACY BL
TRACY CA 95376

ARNAUDO BROTHERS
(209-040-10)
16505 S TRACY BLVD
TRACY CA 95376

BETTENCOURT FRANK C & MARY E
(001-051-006-3)
20578 S WAGNER RD
RIPON CA 95366

BRUNS PROPERTIES
(001-041-054-6)
239 MAIN ST #E
PLEASANTON CA 94566

BYRON-BETHANY IRRIGATION D
(001-041-030-6)
BRUNS RD
BYRON CA 94514

CALIFORNIA STATE OF
(001-031-021-7)
BOX 7791 RINCON ANNEX
SAN FRANCISCO CA 94120

CALIFORNIA STATE OF
(001-041-012-4)
BOX 7791 RINCON ANNEX
SAN FRANCISCO CA 94120

CALIFORNIA STATE OF
(001-041-024-9)
BOX 7791 RINCON ANNEX
SAN FRANCISCO CA 94120

CALIFORNIA STATE OF
(001-041-035-5)
BRUNS RD
BYRON CA 94514

CALIFORNIA STATE OF
(001-081-028-1)
BOX 7791 RINCON ANNEX
SAN FRANCISCO CA 94120

CARLSON HEINZ & GISELE
(001-041-007-4)
200 KENNY CT
SANTA CRUZ CA 95065

CARLSON HEINZ & GISELE
(001-041-041-3)
200 KENNY CT
SANTA CRUZ CA 95065

CASTELLO ANTHONY J & PHYLLIS H
(099B-7200-004-00)
2681 A MOUNTAIN HOUSE RD
TRACY CA 95376

CHEVRON USA INC
(001-041-042-1)
P O BOX 285
HOUSTON TX 77001

CHEVRON USA INC
(001-041-049-6)
P O BOX 285
HOUSTON TX 77001

CORDES JACQUELYN
(209-160-05)
1677 PARKVIEW LANE
CHICO CA 95926

COSTA EVELYN TR
(099B-7150-010-08)
P O BOX 1185
TRACY CA 95378

COSTA EVELYN TR
(099B-7150-011-00)
PO BOX 1185
TRACY CA 95378

COSTA EVELYN TRE
(001-061-007-9)
P O BOX 1185
TRACY CA 95376

COSTA JOHNNIE L & J
(209-310-08)
222 ALVARADO WAY
TRACY CA 95376

COUNTY OF ALAMEDA
(099B-7175-005-01)
1221 OAK ST #536
OAKLAND CA 94612

CUNHA FLP
(209-160-01)
1885 W CYPRESS
OAKLEY CA 94561

CUNHA ROY
(209-160-10)
PO BOX 23893
PLEASANT HILL CA 94523

CUNHA ROY A
(209-160-08)
PO BOX 23893
PLEASANT HILL CA 94523

CUNHA ROY A & MARK K
(001-041-044-7)
P O BOX 23893
PLEASANT HILL CA 94523

CUNHA ROY A & MARK K
(001-041-045-4)
P O BOX 23893
PLEASANT HILL CA 94523

D & P FAMILY LIMITED PARTNERSHIP
(209-150-02)
25986 CARBONA CT
TRACY CA 95376

DAVIS STANFORD A & P
(209-150-01)
17700 W BYRON RD
TRACY CA 95376

DEXTER ALBERT F & SHARON & MIKE J
(099B-7175-005-02)
17499 KELSO RD
LIVERMORE CA 94514

ENOS MARTIN M & JEAN H TRE
(001-041-051-2)
8716 ALMENDRA WY
TRACY CA 95376



ENOS MARTIN M & JEAN H TRE
(001-041-053-8)
8716 ALMENDRA WY
TRACY CA 95376

ENOS MARTIN M & JEAN H TRS
(099B-7100-004-05)
8716 ALMENDRA WY
TRACY CA 95376

FISH ARNOLD M & JOAN M
(209-160-03)
17570 W BETHANY RD
TRACY CA 95376

FRANCO HENRY & ANITA ETAL
(099B-7100-002-05)
RT#1 BX 29-17200 KELSO RD
BYRON CA 94514

FRANCO HENRY & ANITA ETAL
(099B-7175-001-00)
RT#1 BX 29-17200 KELSO RD
BYRON CA 94514

GOMES MARIE FARMS CX
(099B-7030-002-02)
1130 MARIAN CT
TRACY CA 95376

GRIFFITH DONALD D & GRACE A
(099B-7030-003-04)
15616 KELSO RD
BYRON CA 94514

GRIFFITH DONALD D ETAL
(099B-7030-003-03)
15616 KELSO RD
BYRON CA 94514

HOLCK THELMA ETAL
(099B-7100-003-00)
8406 TERRACE DR
STOCKTON CA 95212

JESS DONALD L & JOAN TRS
(099B-7050-001-03)
3100 MT HOUSE RD
TRACY CA 95376

JESS DONALD L & JOAN TRS
(099B-7050-001-05)
3100 MT HOUSE RD
TRACY CA 95376

JESS DONALD L & JOAN TRS
(099B-7050-002-00)
3100 MT HOUSE RD
TRACY CA 95376

JESS DONALD L & JOAN TRS
(099B-7050-004-04)
3100 MT HOUSE RD
TRACY CA 95376

JESS NELL L TR
(099B-7500-004-03)
3250 MOUNTAIN HOUSE RD
BYRON CA 94514

JESS NELL L TR
(099B-7500-004-04)
3250 MOUNTAIN HOUSE RD
BYRON CA 94514

KUHN GARY L & DOLORES E
(099B-7200-001-00)
4378 MOUNTAIN HOUSE RD
TRACY CA 95376

LEE STEVE S & PUANG J
(099B-7050-001-10)
3643 FERRY LN
FREMONT CA 94555

LITTLE DOUGLAS R & SYLVIA T
(099B-7050-003-11)
17250 W VON SOSTON RD
TRACY CA 95376

LIVERMORE EQUITY GROUP
(099B-7030-001-00)
4070 SPRING MTN RD
ST HELENA CA 94574

MALDONADO JUAN DANIEL & GRACE
(209-160-04)
17600 W BETHANY RD
TRACY CA 95376

MICHAEL THOMAS A & CATHERINE M TRS
(099B-7050-003-10)
RT 1 BOX 35-D
BYRON CA 94514

MOORE SHELDON G & NANCY D
(001-081-020-8)
7555 HERDLYN RD
BYRON CA 94514

MOUNTAIN HOUSE SCHOOL
(099B-7200-003-01)

PAKZAD FEREYDOON
(209-040-04)
18764 W BYRON RD
TRACY CA 95376

PANGILINAN NAPOLEON & MIRIAN
(099B-7050-003-12)
15559 KELSO RD
BYRON CA 94514

PATTESON FRANCES P
(099B-7150-014-00)
1852 W 11TH ST #143
TRACY CA 95376

PATTESON FRANCES P
(209-030-18)
P O BOX 64
TRACY CA 95376

PETERSON LA VERNE & JANE
(099B-7050-003-08)
15991 KELSO RD
BYRON CA 94514

PETERSON LAVERNE & JANE
(099B-7050-003-09)
15991 KELSO RD
BYRON CA 94514

PGE CX 135 1 95 1
(099B-7030-002-01)
77 BEALE ST PO X 770000
SAN FRANCISCO CA 94177



PIMENTEL VELMA C
(209-150-27)
1127 E GRANTLINE RD
TRACY CA 95376

PIMENTEL VELMA C
(209-150-30)
8297 W GRANTLINE RD
TRACY CA 95376

RANKINS AG INC
(209-150-29)
17400 W BETHANY RD
TRACY CA 95376

ROFFONI TRACY LIMITED PARTNERSHIP
(099B-7175-002-00)
122 E BETTERAVIA RD
SANTA MARIA CA 93454

ROFFONI TRACY LTD PTP
(209-030-15)
122 E BETTERAVIA RD
SANTA MARIA CA 93454

SANDHU MOHINDER & KULWANT KAUR
(001-051-009-7)
8197 JADE CIR
DUBLIN CA 94568

SANTUCCI LOUIS & D M
(209-040-03)
2215 CHARDONNAY WAY
LIVERMORE CA 94550

SCHROPP WERNER R & IRMGARD S
(099B-7200-002-03)
P O BOX 1076
WEST SACRAMENTO CA 95691

SCHROPP WERNER R & IRMGARD S
(099B-7200-002-04)
P O BOX 1076
WEST SACRAMENTO CA 95691

SHAIBI SALEH NASHER
(001-051-008-9)
290 W 10TH ST
PITTSBURG CA 94565

SIMONICH DANIEL J & DENISE L
(099B-7100-005-00)
441 W 20TH ST
TRACY CA 95376

SIMONICH DANIEL J & DENISE L
(001-051-007-1)
441 W 20TH ST
TRACY CA 95376

SIMONICH DANIEL J & DENISE L
(001-051-010-5)
441 W 20TH ST
TRACY CA 95376

SIMONICH LEROY W & RHODA H
(099B-7100-004-06)
MOUNTAIN HOUSE RD
LIVERMORE CA 94550

SOUZA THELMA
(209-310-07)
8738 W VALPICO RD
TRACY CA 95376

SP CX 872 1 16A 2
(099B-7150-016-00)
PO BOX 2500
BROOMFIELD CO 80038

TRIMARK COMMUNITIES
(209-040-11)
3120 TRACY BLVD SUITE C
TRACY CA 95376

TRIMARK COMMUNITIES INC
(209-030-04)
3120 TRACY BLVD #C
TRACY CA 95376

TRIMARK COMMUNITIES PTP
(209-030-05)
3120 TRACY BLVD SUITE A
TRACY CA 95376

TRIMARK COMMUNITIES PTP
(209-030-06)
3120 TRACY BLVD SUITE A
TRACY CA 95376

TRIMARK COMMUNITIES PTP
(209-040-02)
3120 TRACY BLVD SUITE A
TRACY CA 95376

TRIMARK COMMUNITIES PTP
(209-040-09)
3120 TRACY BL SUITE C
TRACY CA 95376

TRIMARK COMMUNITIES PTP
(209-160-02)
3120 TRACY BLVD SUITE C
TRACY CA 95376

UNION PACIFIC RAILROAD COMPANY
(209-030-17)
1416 DODGE ST ROOM 830
OMAHA NE 68179

UNION PACIFIC RAILROAD COMPANY
(209-030-20)
1416 DODGE ST ROOM 830
OMAHA NE 68179

UNION PACIFIC RAILROAD COMPANY
(209-030-21)
1416 DODGE ST ROOM 830
OMAHA NE 68179

UNION PACIFIC RAILROAD COMPANY
(209-040-07)
1416 DODGE ST ROOM 830
OMAHA NE 68179

UNION PACIFIC RAILROAD COMPANY
(209-040-08)
1416 DODGE ST ROOM 830
OMAHA NE 68179

UNION PACIFIC RAILROAD COMPANY
(209-150-17)
1416 DODGE ST ROOM 830
OMAHA NE 68179

UNION PACIFIC RAILROAD COMPANY
(209-160-06)
1416 DODGE ST ROOM 830
OMAHA NE 68179



UNION PACIFIC RAILROAD COMPANY
(209-160-11)
1416 DODGE ST ROOM 830
OMAHA NE 68179

UNITED STATES OF AMERICA
(001-051-004-8)
P O BOX 3402
GOLDEN CO 80401

UNITEDSTATES OF AMERICA
(099B-7030-003-01)

UNITEDSTATES OF AMERICA
(099B-7050-005-00)

UNITEDSTATES OF AMERICA
(099B-7100-004-02)
P O BOX 3402
GOLDEN CO 80401

UNITEDSTATES OF AMERICA
(099B-7100-004-04)
94514

UNITEDSTATES OF AMERICA
(099B-7200-005-00)

UNITEDSTATES OF AMERICA
(099B-7350-004-00)

VAUGHAN MARIE B HEIRS OF EST
(099B-7175-003-00)
552 VALLE VISTA AVE
OAKLAND CA 94610

VAUGHAN WILLIAM W & M Y
(209-030-14)
3211 LAKESHORE AV
OAKLAND CA 94610

WARNOCK JAMES & CAROL
(001-051-003-0)
7720 BYRON HWY
BYRON CA 94514

WATSON HOWARD F & JO ANN M
(001-041-034-8)
7777 BRUNS RD
BYRON CA 94514

WEST SIDE IRRIG DIST
(209-310-11)
X

WEST SIDE IRRIG DISTRICT
(209-160-09)
X

































































































































































































































































































































































































































































































































































































































































































































































































































































California Native Plant Society's
Inventory of Rare and Endangered Vascular Plants of California

Full Data Report for the Selected Plants
Altamont Quad

AMSINCKIA LUNARIS
"bent-flowered fiddleneck"                           Family: Boraginaceae

Life Form: Annual herb                                    Blooms: March-June

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Contra Costa, Colusa, Lake, Marin, Napa, Santa Cruz,
Shasta[?],Siskiyou [?], San Mateo, Sonoma

Quads: Davenport (408C), Ano Nuevo (409D), Altamont (445B), San Francisco South
(448B), Montara Mountain (448C), San Mateo (448D), Briones Valley (465B),
Oakland East (465C), Las Trampas Ridge (465D), San Geronimo (484C), Point
Reyes NE (485A), Tomales (485B), Santa Rosa (501B), Aetna Springs (516B),
Whispering Pines (533C), Middletown (533D), Highland Springs (534B),
Leesville (547B), Wilbur Springs (547C), Hough Springs (548A), Upper Lake
(549B), Lakeport (549C), St. John Mtn. (564B)

Habitat: Coastal bluff scrub, Cismontane woodland, Valley and foothill grassland

Elevation: 3-500 m.

Notes: Many collections old; current status information needed.  Does plant
occur in SHA and SIS counties?  Threatened by development.

ASTRAGALUS TENER VAR. TENER
"alkali milk-vetch"                                  Family: Fabaceae

Life Form: Annual herb                                    Blooms: March-June

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-2-3

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Contra Costa [extirpated], Merced, Monterey [extirpated],
Napa, San Benito [extirpated], Santa Clara [extirpated], San Francisco
[extirpated], San Joaquin [extirpated], Solano, Sonoma [extirpated],
Stanislaus [extirpated], Yolo

Quads: Salinas (365B) [extirpated], San Felipe (385B) [extirpated], Hollister
(385C) [extirpated], San Luis Ranch (403A), Hatch (423B) [extirpated],



Gustine (423C), Stevinson (423D), Crows Landing (424A) [extirpated],
Milpitas (427B), Mountain View (428A) [extirpated], Altamont (445B)
[extirpated], Hayward (447A) [extirpated], San Leandro (447B)
[extirpated], Newark (447D) [extirpated], Stockton West (462A)
[extirpated], Byron Hot Springs (463C) [extirpated], Walnut Creek (465A)
[extirpated], Oakland East (465C) [extirpated], Richmond (466A)
[extirpated], San Francisco North (466C) [extirpated], Oakland West (466D)
[extirpated], Denverton (481B), Antioch North (481D), Fairfield South
(482A), Cuttings Wharf (483A), Petaluma (484B) [extirpated], Saxon (497B),
Dixon (498A) [extirpated], Elmira (498C), Dozier (498D), Fairfield North
(499D) [extirpated], Napa (500D) [extirpated], Grays Bend (513B), Davis
(513C), Woodland (514A) [extirpated], Merritt (514D) [extirpated]

Habitat: Playas, Valley and foothill grassland (adobe clay), Vernal pools /
alkaline

Elevation: 1-60 m.

Notes: Last collection in Bay Area from 1959. Threatened by habitat destruction,
especially agricultural conversion, and protected only at Jepson Prairie
Preserve, SOL Co.  See Proceedings of the American Academy of Arts and
Sciences 6:206 (1864) for original description, and Systematic Botany
17(3):367-379 (1992) for distributional information.

ATRIPLEX CORDULATA
"heartscale"                                         Family: Chenopodiaceae

Life Form: Annual herb                                    Blooms: April-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa, Butte, Fresno, Glenn, King, Kern, Madera,
Merced, San Joaquin [extirpated], Solano, Stanislaus [extirpated], Tulare, Yolo
[extirpated]

Quads: Millux (215B), Mouth Of Kern (216A), Maricopa (216C), Lokern (242A), West
Elk Hills (242D), Wasco NW (264B), Sausalito School (287B), Delano East
(287C), Pixley (288A), Alpaugh (288B), Allensworth (288C), Delano West
(288D), Goshen (334C), Kerman (359A) [extirpated], Jamesan (359B),
Tranquillity (360A), Gravelly Ford (380C) [extirpated], Firebaugh NE
(381A) [extirpated], Poso Farm (381B), Mendota Dam (381D), El Nido (401B)
[extirpated], Chowchilla (401D) [extirpated], San Luis Ranch (403A),
Ingomar (403B) [extirpated], Volta (403C) [extirpated], Los Banos (403D),
Arena (422C), Gustine (423C), Stevinson (423D), Crows Landing (424A)
[extirpated], Altamont (445B), Byron Hot Springs (463C), Clifton Court
Forebay (463D), Antioch South (464A), Birds Landing (481A), Honker Bay
(481C), Antioch North (481D), Dozier (498D), Davis (513C) [extirpated],
Pennington (561D), Logandale (562B)

Habitat: Chenopod scrub, Meadows, Valley and foothill grassland (sandy) / saline
or alkaline



Elevation: 1-375 m.

Notes: Need quads for KNG and SJQ counties.  Similar to A. coronata var.
coronata.

ATRIPLEX DEPRESSA
"brittlescale"                                       Family: Chenopodiaceae

Life Form: Annual herb                                    Blooms: May-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Butte, Contra Costa, Colusa, Fresno, Glenn, Kern, Madera,
Merced, Solano, Stanislaus [extirpated], Tulare, Yolo

Quads: Lost Hills NE (265A), Allensworth (288C), Traver (334B) [extirpated],
Laton (335B) [extirpated], Raisin (358C) [extirpated], Kerman (359A),
Jamesan (359B), Helm (359D) [extirpated], Tranquillity (360A), Firebaugh
NE (381A) [extirpated], El Nido (401B) [extirpated], Chowchilla (401D)
[extirpated], Sandy Mush (402A), Hatch (423B) [extirpated], Stevinson
(423D), Crows Landing (424A) [extirpated], Ripon (443B) [extirpated],
Altamont (445B), Byron Hot Springs (463C), Clifton Court Forebay (463D),
Denverton (481B), Antioch North (481D), Dozier (498D), Grays Bend (513B),
Davis (513C), Woodland (514A) [extirpated], Colusa (546A), Arbuckle
(546D), Manor Slough (547A), Pennington (561D), Logandale (562B), Moulton
Weir (562D), Stonyford (564A), Willows (578C) [extirpated]

Habitat: Chenopod scrub, Meadows, Playas, Valley and foothill grassland, Vernal
pools / alkaline, clay

Elevation: 1-320 m.

Notes: Threatened by development, grazing, and trampling.  Closely related to A.
minuscula and A. parishii; a synonym of the latter in A California Flora
(1959) by P. Munz.  See Pittonia 2:304 (1892) for original description.

ATRIPLEX JOAQUINIANA
"San Joaquin spearscale"                             Family: Chenopodiaceae

Life Form: Annual herb                                    Blooms: April-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa, Colusa, Glenn, Merced, Monterey, Napa,
Sacramento, San Benito, Santa Clara [extirpated], San Joaquin [extirpated],
Solano, Tulare [extirpated], Yolo

Quads: Hepsedam Peak (340D), San Felipe (385B) [extirpated], Hollister (385C),



San Luis Ranch (403A), Ingomar (403B), Gilroy (406D) [extirpated], Gustine
(423C), Milpitas (427B), Altamont (445B), Livermore (446A), Stockton West
(462A) [extirpated], Woodward Island (463A), Brentwood (463B), Byron Hot
Springs (463C), Clifton Court Forebay (463D), Antioch South (464A),
Clayton (464B) [extirpated], Diablo (464C) [extirpated], Las Trampas Ridge
(465D) [extirpated], Rio Vista (480B) [extirpated], Jersey Island (480C)
[extirpated], Denverton (481B), Antioch North (481D), Fairfield South
(482A), Cuttings Wharf (483A), Elmira (498C) [extirpated], Dozier (498D),
Fairfield North (499D), Napa (500D), Clarksville (511A), Grays Bend
(513B), Davis (513C), Dunnigan (530B) [extirpated], Manor Slough (547A),
Wilbur Springs (547C), Logandale (562B), Stonyford (564A), Willows (578C)
[extirpated]

Habitat: Chenopod scrub, Meadows, Playas, Valley and foothill grassland /
alkaline

Elevation: 1-320 m.

Notes: Need historical quads for TUL Co.  Threatened by grazing, agriculture,
and development.  See Proceedings of the Biological Society of Washington
17:99 (1904) for original description.

BALSAMORHIZA MACROLEPIS VAR. MACROLEPIS
"big-scale balsamroot"                               Family: Asteraceae

Life Form: Perennial herb                                 Blooms: March-June

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [None] No federal status
Counties: Alameda, Butte, Colusa, Lake, Mariposa, Napa, Placer, Santa Clara,
Solano, Tehama

Quads: Gilroy (406D), El Capitan (437B), Buckingham Mtn. (438D), Altamont
(445B),Livermore (446A), Hayward (447A), Oakland East (465C), Cordelia (482B),
Mt. George (499C), Pilot Hill (527D), Lincoln (528A), Roseville (528D),
Wilbur Springs (547C), Hough Springs (548A), Brush Creek (575A), Riley
Ridge (596B), Devils Parade Ground (608C), Ono 15' SE (630D)

Habitat: Chaparral, Cismontane woodland, Valley and foothill grassland /
sometimes serpentinite

Elevation: 90-1,400 m.

Notes: See Annals of the Missouri Botanical Garden 22:132 (1935) for original
description.

BLEPHARIZONIA PLUMOSA SSP. PLUMOSA
"big tarplant"                                       Family: Asteraceae

Life Form: Annual herb                                    Blooms: July-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-3-3



State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Contra Costa, San Joaquin [extirpated], Stanislaus
[extirpated], Solano [extirpated]

Quads: Westley (443C) [extirpated], Tracy (444B), Midway (445A), Altamont
(445B), Livermore (446A), Union Island (462C) [extirpated], Brentwood (463B),
Byron Hot Springs (463C), Antioch South (464A), Walnut Creek (465A)
[possibly extirpated], Honker Bay (481C) [possibly extirpated], Antioch
North (481D) [possibly extirpated]

Habitat: Valley and foothill grassland

Elevation: 30-505 m.

Notes: Need historical quads for SOL Co.  Historical occurrences probably
extirpated by agriculture and non-native plants; also threatened by
residential development.  See Proceedings of the California Academy of
Sciences I 5:49 (1873) for original description.

CORDYLANTHUS MOLLIS SSP. HISPIDUS
"hispid bird's-beak"                                 Family: Scrophulariaceae

Life Form: Annual herb, hemiparasitic                     Blooms: June-September

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-3-3

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Kern, Merced, Placer, Solano

Quads: Coal Oil Canyon (215D), Dos Palos (382B), Delta Ranch (402C), San Luis
Ranch (403A), Ingomar (403B), Volta (403C), Los Banos (403D), Gustine
(423C), Altamont (445B), Denverton (481B), Roseville (528D)

Habitat: Meadows, Playas, Valley and foothill grassland / alkaline

Elevation: 1-155 m.
Notes: Apparently extirpated from much of the lower San Joaquin Valley.
Threatened by agricultural conversion, development, and grazing.  See
Brittonia 25:135-158 (1973) for revised nomenclature.

CORDYLANTHUS PALMATUS
"palmate-bracted bird's-beak"                        Family: Scrophulariaceae

Life Form: Annual herb, hemiparasitic                     Blooms: May-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-3-3

State: [CE] State listed as Endangered (05/84)

Federal: [FE] Federally listed as Endangered (07/01/86)



Counties: Alameda, Colusa, Fresno, Madera, San Joaquin [extirpated], Yolo

Quads: Kerman (359A) [extirpated], Tranquillity (360A), Firebaugh NE (381A)
[extirpated], Poso Farm (381B), Altamont (445B), Livermore (446A),
Stockton West (462A) [extirpated], Grays Bend (513B), Grimes (545C)
[extirpated], Colusa (546A), Arbuckle (546D), Moulton Weir (562D)

Habitat: Chenopod scrub, Valley and foothill grassland (alkaline)

Elevation: 5-155 m.

Notes: Known from only nine occurrences.  Plants from GLE Co. are introduced
(562B).  Threatened by agriculture, urbanization, vehicles, altered
hydrology, grazing, and industrial development.  Conservation research
ongoing.  See Bulletin of the Torrey Botanical Club 45:399-423 (1918) for
original description, Fremontia 17(1):20-23 (1989) for information on
Springtown Alkali Sink occurrence (ALA Co.), and Environmental Management
17:115-127 (1993) for population biology.

DEINANDRA BACIGALUPI
"Livermore tarplant"                                 Family: Asteraceae

Life Form: Annual herb                                    Blooms: June-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-2-3

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda

Quads: Altamont (445B)

Habitat: Meadows (alkaline)

Elevation: 150-185 m.

Notes: Known from only two occurrences near Livermore.  Needs field surveys.
Potentially threatened by development.  Not in The Jepson Manual.  See
Madrono 46(1):55 (1999) for original description.

ERIOGONUM TRUNCATUM
"Mt. Diablo buckwheat"                               Family: Polygonaceae

Life Form: Annual herb                                    Blooms: April-November

CNPS List: [1A] Presumed extinct in California             R-E-D:   *

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda [extirpated], Contra Costa [extirpated], Solano [extirpated]



Quads: Midway (445A) [extirpated], Altamont (445B) [extirpated], Antioch South
(464A) [extirpated], Clayton (464B) [extirpated], Diablo (464C)
[extirpated], Antioch North (481D) [extirpated], Fairfield South (482A)
[extirpated]

Habitat: Chaparral, Coastal scrub, Valley and foothill grassland / sandy

Elevation: 105-600 m.

Notes: Recent attempts to rediscover this plant have been unsuccessful.  Much
habitat eliminated by grazing and urbanization.  See Proceedings of the
American Academy of Arts and Sciences 8:173 (1870) for original
description, and Phytologia 66(4):375-376 (1989) for taxonomic treatment.

ERODIUM MACROPHYLLUM
"round-leaved filaree"                               Family: Geraniaceae

Life Form: Annual herb                                    Blooms: March-May

CNPS List: [2] R/T/E in CA, but more common elsewhere      R-E-D: 2-3-1

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Butte, Contra Costa, Colusa, Fresno, Glenn, King, Kern, Lake,
Lassen, Los Angeles, Merced, Monterey, Napa, Riverside, Santa Barbara, San
Benito, Santa Cruz Isl. (SBA Co.), San Diego, San Joaquin, San Luis
Obispo, San Mateo, Solano, Sonoma [?], Stanislaus, Tehama, Ventura, Yolo,
Baja California, Oregon, Utah, and other states

Quads: Otay Mesa (10C), El Cajon Mtn. (21A), Sage (67C), Romoland (68B),
Bachelor Mtn. (68D), Perris (85C), Lake Mathews (86C), Malibu Beach (112C), Lake
Hughes (162B), Figueroa Mtn. (168B), Los Olivos (169A), Pleito Hills
(190A), Hurricane Deck (193D), Pine Mountain (262D), Estrella (269A),
Garza Peak (291B), Idria (339B), San Benito Mtn. (339C), Tumey Hills
(361C), Llanada (362C), Panoche Pass (363A), San Benito (363D), Ingomar
(403B), Patterson (424B), Westley (443C), Tracy (444B), Midway (445A),
Altamont (445B), Union Island (462C), Brentwood (463B), Antioch South
(464A), Clayton (464B), Oakland East (465C), Las Trampas Ridge (465D),
Antioch North (481D), Winters (514C), Jericho Valley (532C), Arbuckle
(546D), Salt Canyon (547D), Nelson (577D), Willows (578C)

Habitat: Cismontane woodland, Valley and foothill grassland / clay

Elevation: 15-1,200 m.

Notes: Most collections historical; need information on current distribution.
Does plant occur in SON Co.?  Need quads for LAS, MNT, SMT, TEH, and VEN
counties.  Threatened by urbanization and non-native plants.  See
Boisseira 20:1-154 (1972) for taxonomic treatment.

MYOSURUS MINIMUS SSP. APUS
"little mousetail"                                   Family: Ranunculaceae

Life Form: Annual herb                                    Blooms: March-June



CNPS List: [3] More information is needed.                 R-E-D: 2-3-2

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Butte, Contra Costa, Colusa, Kern, Riverside, San Bernardino,
San Diego, Solano, Stanislaus, Tulare, Baja California, Oregon

Quads: Dulzura (10A), Jamul Mountains (10B), Otay Mesa (10C), Imperial Beach
(11D), Del Mar (22B), La Mesa (22D), San Pasqual (34C), Winchester (68A),
Romoland (68B), Murrieta (68C), Lake Elsinore (69A), Wildomar (69D),
Riverside East (86A), Steele Peak (86D), Lucerne Valley (131B), Pixley
(288A), Hatch (423B), Crows Landing (424A), Altamont (445B), Clifton Court
Forebay (463D), Antioch South (464A), Dozier (498D), Pennington (561D),
Maxwell (562C)

Habitat: Valley and foothill grassland, Vernal pools (alkaline)

Elevation: 20-640 m.

Notes: Move to List 1B?  Need quads for KRN Co.  Reduced by vernal pool habitat
loss; threatened by vehicles, grazing, development, and agriculture.
Taxonomic problems; distinguishing between this taxon and M. sessilis (=
M. minimus ssp. apus var. sessiliflorus in A California Flora (1959) by P.
Munz) is difficult; are both rare?  May be a stabilized hybrid between M.
minimus and M. sessilis, at least in the Central Valley; see Evolution
13:151-174 (1959) for details.  See M. minimus in The Jepson Manual.  See
Bulletin of the California Academy of Sciences 1:277 (1885) for original
description, and Aliso 2(4):396 (1952) for revised nomenclature.

PLAGIOBOTHRYS GLABER
"hairless popcorn-flower"                            Family: Boraginaceae

Life Form: Annual herb                                    Blooms: March-May

CNPS List: [1A] Presumed extinct in California             R-E-D:   *

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda [extirpated], Merced [extirpated], Marin [extirpated], San
Benito [extirpated], Santa Clara [extirpated]

Quads: Los Banos Valley (384A) [extirpated], San Felipe (385B) [extirpated],
Hollister (385C) [extirpated], Los Gatos (407B) [extirpated], San Jose
West (427C) [extirpated], San Jose East (427D) [extirpated], Altamont
(445B) [extirpated], Hayward (447A) [extirpated], Newark (447D)
[extirpated], San Rafael (467A) [extirpated]

Habitat: Meadows (alkaline), Marshes and Swamps (coastal salt)

Elevation: 15-180 m.



Notes: Possibly relocated near Antioch; identification uncertain.  All
collections since 1930's located in the Hollister area; plant should also
be looked for there.  Possibly a variety of P. stipitatus.  See
Proceedings of the American Academy of Arts and Sciences 17:227 (1882) for
original description.

TRIFOLIUM DEPAUPERATUM VAR. HYDROPHILUM
"saline clover"                                      Family: Fabaceae

Life Form: Annual herb                                    Blooms: April-June

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-2-3

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Colusa [?], Monterey, Napa, San Benito, Santa Clara, San Luis
Obispo, San Mateo, Solano, Sonoma

Quads: San Luis Obispo (246C), San Felipe (385B), Hollister (385C), Chittenden
(386A), Prunedale (386C), Moss Landing (387D), Altamont (445B), Livermore
(446A), San Mateo (448D), Oakland East (465C), Oakland West (466D),
Denverton (481B), Sears Point (483B), Elmira (498C), Fairfield North
(499D), Napa (500D) [extirpated], Santa Rosa (501B), Sebastopol (502A)
[extirpated], Camp Meeker (502B), Calistoga (517D)

Habitat: Marshes and Swamps, Valley and foothill grassland (mesic, alkaline),
Vernal pools

Elevation: 0-300 m.

Notes: Many sites likely extirpated; need current information on rarity and
endangerment.  Need quads for COL Co.  Threatened by development.  See
Manual of the Botany of the Region of San Francisco Bay, p.100 (1894) for
original description, and Brittonia 32(1):55 (1980) for revised
nomenclature.

TROPIDOCARPUM CAPPARIDEUM
"caper-fruited tropidocarpum"                        Family: Brassicaceae

Life Form: Annual herb                                    Blooms: March-April

CNPS List: [1A] Presumed extinct in California             R-E-D:   *

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda [extirpated], Contra Costa [extirpated], Glenn [extirpated],
Monterey [extirpated], Santa Clara [extirpated], San Joaquin [extirpated]

Quads: Cosio Knob (318C) [extirpated], Palo Alto (428B) [extirpated], Cupertino
(428D) [extirpated], Tracy (444B) [extirpated], Midway (445A)
[extirpated], Altamont (445B) [extirpated], Woodward Island (463A)
[extirpated], Byron Hot Springs (463C) [extirpated], Clifton Court Forebay



(463D) [extirpated], Clayton (464B) [extirpated], Willows (578C)
[extirpated]

Habitat: Valley and foothill grassland (alkaline hills)

Elevation: 1-455 m.

Notes: Attempts to rediscover this plant have been unsuccessful.
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ATRIPLEX JOAQUINIANA
"San Joaquin spearscale"                             Family: Chenopodiaceae

Life Form: Annual herb                                    Blooms: April-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa, Colusa, Glenn, Merced, Monterey, Napa,
Sacramento, San Benito, Santa Clara [extirpated], San Joaquin [extirpated],
Solano, Tulare [extirpated], Yolo

Quads: Hepsedam Peak (340D), San Felipe (385B) [extirpated], Hollister (385C),
San Luis Ranch (403A), Ingomar (403B), Gilroy (406D) [extirpated], Gustine
(423C), Milpitas (427B), Altamont (445B), Livermore (446A), Stockton West
(462A) [extirpated], Woodward Island (463A), Brentwood (463B), Byron Hot
Springs (463C), Clifton Court Forebay (463D), Antioch South (464A),
Clayton (464B) [extirpated], Diablo (464C) [extirpated], Las Trampas Ridge
(465D) [extirpated], Rio Vista (480B) [extirpated], Jersey Island (480C)
[extirpated], Denverton (481B), Antioch North (481D), Fairfield South
(482A), Cuttings Wharf (483A), Elmira (498C) [extirpated], Dozier (498D),
Fairfield North (499D), Napa (500D), Clarksville (511A), Grays Bend
(513B), Davis (513C), Dunnigan (530B) [extirpated], Manor Slough (547A),
Wilbur Springs (547C), Logandale (562B), Stonyford (564A), Willows (578C)
[extirpated]

Habitat: Chenopod scrub, Meadows, Playas, Valley and foothill grassland /
alkaline

Elevation: 1-320 m.

Notes: Need historical quads for TUL Co.  Threatened by grazing, agriculture,
and development.  See Proceedings of the Biological Society of Washington
17:99 (1904) for original description.

BLEPHARIZONIA PLUMOSA SSP. PLUMOSA
"big tarplant"                                       Family: Asteraceae

Life Form: Annual herb                                    Blooms: July-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-3-3

State: [None] No state status

Federal: [None] No federal status



Counties: Alameda, Contra Costa, San Joaquin [extirpated], Stanislaus
[extirpated], Solano [extirpated]

Quads: Westley (443C) [extirpated], Tracy (444B), Midway (445A), Altamont
(445B), Livermore (446A), Union Island (462C) [extirpated], Brentwood (463B),
Byron Hot Springs (463C), Antioch South (464A), Walnut Creek (465A)
[possibly extirpated], Honker Bay (481C) [possibly extirpated], Antioch
North (481D) [possibly extirpated]

Habitat: Valley and foothill grassland

Elevation: 30-505 m.

Notes: Need historical quads for SOL Co.  Historical occurrences probably
extirpated by agriculture and non-native plants; also threatened by
residential development.  See Proceedings of the California Academy of
Sciences I 5:49 (1873) for original description.

ERODIUM MACROPHYLLUM
"round-leaved filaree"                               Family: Geraniaceae

Life Form: Annual herb                                    Blooms: March-May

CNPS List: [2] R/T/E in CA, but more common elsewhere      R-E-D: 2-3-1

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Butte, Contra Costa, Colusa, Fresno, Glenn, King, Kern, Lake,
Lassen, Los Angeles, Merced, Monterey, Napa, Riverside, Santa Barbara, San
Benito, Santa Cruz Isl. (SBA Co.), San Diego, San Joaquin, San Luis
Obispo, San Mateo, Solano, Sonoma [?], Stanislaus, Tehama, Ventura, Yolo,
Baja California, Oregon, Utah, and other states

Quads: Otay Mesa (10C), El Cajon Mtn. (21A), Sage (67C), Romoland (68B),
Bachelor Mtn. (68D), Perris (85C), Lake Mathews (86C), Malibu Beach (112C), Lake
Hughes (162B), Figueroa Mtn. (168B), Los Olivos (169A), Pleito Hills
(190A), Hurricane Deck (193D), Pine Mountain (262D), Estrella (269A),
Garza Peak (291B), Idria (339B), San Benito Mtn. (339C), Tumey Hills
(361C), Llanada (362C), Panoche Pass (363A), San Benito (363D), Ingomar
(403B), Patterson (424B), Westley (443C), Tracy (444B), Midway (445A),
Altamont (445B), Union Island (462C), Brentwood (463B), Antioch South
(464A), Clayton (464B), Oakland East (465C), Las Trampas Ridge (465D),
Antioch North (481D), Winters (514C), Jericho Valley (532C), Arbuckle
(546D), Salt Canyon (547D), Nelson (577D), Willows (578C)

Habitat: Cismontane woodland, Valley and foothill grassland / clay

Elevation: 15-1,200 m.

Notes: Most collections historical; need information on current distribution.
Does plant occur in SON Co.?  Need quads for LAS, MNT, SMT, TEH, and VEN
counties.  Threatened by urbanization and non-native plants.  See
Boisseira 20:1-154 (1972) for taxonomic treatment.
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ASTRAGALUS TENER VAR. TENER
"alkali milk-vetch"                                  Family: Fabaceae

Life Form: Annual herb                                    Blooms: March-June

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-2-3

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Contra Costa [extirpated], Merced, Monterey [extirpated],
Napa, San Benito [extirpated], Santa Clara [extirpated], San Francisco
[extirpated], San Joaquin [extirpated], Solano, Sonoma [extirpated],
Stanislaus [extirpated], Yolo

Quads: Salinas (365B) [extirpated], San Felipe (385B) [extirpated], Hollister
(385C) [extirpated], San Luis Ranch (403A), Hatch (423B) [extirpated],
Gustine (423C), Stevinson (423D), Crows Landing (424A) [extirpated],
Milpitas (427B), Mountain View (428A) [extirpated], Altamont (445B)
[extirpated], Hayward (447A) [extirpated], San Leandro (447B)
[extirpated], Newark (447D) [extirpated], Stockton West (462A)
[extirpated], Byron Hot Springs (463C) [extirpated], Walnut Creek (465A)
[extirpated], Oakland East (465C) [extirpated], Richmond (466A)
[extirpated], San Francisco North (466C) [extirpated], Oakland West (466D)
[extirpated], Denverton (481B), Antioch North (481D), Fairfield South
(482A), Cuttings Wharf (483A), Petaluma (484B) [extirpated], Saxon (497B),
Dixon (498A) [extirpated], Elmira (498C), Dozier (498D), Fairfield North
(499D) [extirpated], Napa (500D) [extirpated], Grays Bend (513B), Davis
(513C), Woodland (514A) [extirpated], Merritt (514D) [extirpated]

Habitat: Playas, Valley and foothill grassland (adobe clay), Vernal pools /
alkaline

Elevation: 1-60 m.

Notes: Last collection in Bay Area from 1959. Threatened by habitat destruction,
especially agricultural conversion, and protected only at Jepson Prairie
Preserve, SOL Co.  See Proceedings of the American Academy of Arts and
Sciences 6:206 (1864) for original description, and Systematic Botany
17(3):367-379 (1992) for distributional information.

ATRIPLEX CORDULATA
"heartscale"                                         Family: Chenopodiaceae

Life Form: Annual herb                                    Blooms: April-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3



State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa, Butte, Fresno, Glenn, King, Kern, Madera,
Merced, San Joaquin [extirpated], Solano, Stanislaus [extirpated], Tulare, Yolo
[extirpated]

Quads: Millux (215B), Mouth Of Kern (216A), Maricopa (216C), Lokern (242A), West
Elk Hills (242D), Wasco NW (264B), Sausalito School (287B), Delano East
(287C), Pixley (288A), Alpaugh (288B), Allensworth (288C), Delano West
(288D), Goshen (334C), Kerman (359A) [extirpated], Jamesan (359B),
Tranquillity (360A), Gravelly Ford (380C) [extirpated], Firebaugh NE
(381A) [extirpated], Poso Farm (381B), Mendota Dam (381D), El Nido (401B)
[extirpated], Chowchilla (401D) [extirpated], San Luis Ranch (403A),
Ingomar (403B) [extirpated], Volta (403C) [extirpated], Los Banos (403D),
Arena (422C), Gustine (423C), Stevinson (423D), Crows Landing (424A)
[extirpated], Altamont (445B), Byron Hot Springs (463C), Clifton Court
Forebay (463D), Antioch South (464A), Birds Landing (481A), Honker Bay
(481C), Antioch North (481D), Dozier (498D), Davis (513C) [extirpated],
Pennington (561D), Logandale (562B)

Habitat: Chenopod scrub, Meadows, Valley and foothill grassland (sandy) / saline
or alkaline

Elevation: 1-375 m.

Notes: Need quads for KNG and SJQ counties.  Similar to A. coronata var.
coronata.

ATRIPLEX DEPRESSA
"brittlescale"                                       Family: Chenopodiaceae

Life Form: Annual herb                                    Blooms: May-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Butte, Contra Costa, Colusa, Fresno, Glenn, Kern, Madera,
Merced, Solano, Stanislaus [extirpated], Tulare, Yolo

Quads: Lost Hills NE (265A), Allensworth (288C), Traver (334B) [extirpated],
Laton (335B) [extirpated], Raisin (358C) [extirpated], Kerman (359A),
Jamesan (359B), Helm (359D) [extirpated], Tranquillity (360A), Firebaugh
NE (381A) [extirpated], El Nido (401B) [extirpated], Chowchilla (401D)
[extirpated], Sandy Mush (402A), Hatch (423B) [extirpated], Stevinson
(423D), Crows Landing (424A) [extirpated], Ripon (443B) [extirpated],
Altamont (445B), Byron Hot Springs (463C), Clifton Court Forebay (463D),
Denverton (481B), Antioch North (481D), Dozier (498D), Grays Bend (513B),
Davis (513C), Woodland (514A) [extirpated], Colusa (546A), Arbuckle
(546D), Manor Slough (547A), Pennington (561D), Logandale (562B), Moulton
Weir (562D), Stonyford (564A), Willows (578C) [extirpated]



Habitat: Chenopod scrub, Meadows, Playas, Valley and foothill grassland, Vernal
pools / alkaline, clay

Elevation: 1-320 m.

Notes: Threatened by development, grazing, and trampling.  Closely related to A.
minuscula and A. parishii; a synonym of the latter in A California Flora
(1959) by P. Munz.  See Pittonia 2:304 (1892) for original description.

ATRIPLEX JOAQUINIANA
"San Joaquin spearscale"                             Family: Chenopodiaceae

Life Form: Annual herb                                    Blooms: April-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa, Colusa, Glenn, Merced, Monterey, Napa,
Sacramento, San Benito, Santa Clara [extirpated], San Joaquin [extirpated],
Solano, Tulare [extirpated], Yolo

Quads: Hepsedam Peak (340D), San Felipe (385B) [extirpated], Hollister (385C),
San Luis Ranch (403A), Ingomar (403B), Gilroy (406D) [extirpated], Gustine
(423C), Milpitas (427B), Altamont (445B), Livermore (446A), Stockton West
(462A) [extirpated], Woodward Island (463A), Brentwood (463B), Byron Hot
Springs (463C), Clifton Court Forebay (463D), Antioch South (464A),
Clayton (464B) [extirpated], Diablo (464C) [extirpated], Las Trampas Ridge
(465D) [extirpated], Rio Vista (480B) [extirpated], Jersey Island (480C)
[extirpated], Denverton (481B), Antioch North (481D), Fairfield South
(482A), Cuttings Wharf (483A), Elmira (498C) [extirpated], Dozier (498D),
Fairfield North (499D), Napa (500D), Clarksville (511A), Grays Bend
(513B), Davis (513C), Dunnigan (530B) [extirpated], Manor Slough (547A),
Wilbur Springs (547C), Logandale (562B), Stonyford (564A), Willows (578C)
[extirpated]

Habitat: Chenopod scrub, Meadows, Playas, Valley and foothill grassland /
alkaline

Elevation: 1-320 m.

Notes: Need historical quads for TUL Co.  Threatened by grazing, agriculture,
and development.  See Proceedings of the Biological Society of Washington
17:99 (1904) for original description.

BLEPHARIZONIA PLUMOSA SSP. PLUMOSA
"big tarplant"                                       Family: Asteraceae

Life Form: Annual herb                                    Blooms: July-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-3-3

State: [None] No state status



Federal: [None] No federal status

Counties: Alameda, Contra Costa, San Joaquin [extirpated], Stanislaus
[extirpated], Solano [extirpated]

Quads: Westley (443C) [extirpated], Tracy (444B), Midway (445A), Altamont
(445B), Livermore (446A), Union Island (462C) [extirpated], Brentwood (463B),
Byron Hot Springs (463C), Antioch South (464A), Walnut Creek (465A)
[possibly extirpated], Honker Bay (481C) [possibly extirpated], Antioch
North (481D) [possibly extirpated]

Habitat: Valley and foothill grassland

Elevation: 30-505 m.

Notes: Need historical quads for SOL Co.  Historical occurrences probably
extirpated by agriculture and non-native plants; also threatened by
residential development.  See Proceedings of the California Academy of
Sciences I 5:49 (1873) for original description.

DELPHINIUM RECURVATUM
"recurved larkspur"                                  Family: Ranunculaceae

Life Form: Perennial herb                                 Blooms: March-May

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status
Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa, Colusa [extirpated], Fresno, King, Kern,
Merced, Monterey, San Luis Obispo, Solano, Tulare

Quads: Panorama Hills (217B), Wells Ranch (217C), Painted Rock (218A), Chimineas
Ranch (218B), Caliente Mtn. (218D), Stevens (240C), Gosford (240D), East
Elk Hills (241C), Tupman (241D), West Elk Hills (242D), Simmler (243C),
McKittrick Summit (243D), Pond (264A), Wasco (264D), Lost Hills NE (265A),
Lost Hills NW (265B), Semitropic (265D), Sawtooth Ridge (267A), Sausalito
School (287B), Pixley (288A), Delano West (288D), Avenal Gap (290C), Garza
Peak (291B), Pyramid Hills (291D), The Dark Hole (292A), Cairns Corner
(310B), Guernsey (312B), Guijarral Hills (314B), Curry Mountain (315C),
Priest Valley (316B) [extirpated], San Lucas (318A), Domengine Ranch
(338D), Pinalito Canyon (341D), Jamesan (359B), Helm (359D), Ortigalita
Peak NW (383B), Byron Hot Springs (463C), Clifton Court Forebay (463D),
Allendale (498B), Salt Canyon (547D) [extirpated]

Habitat: Chenopod scrub, Cismontane woodland, Valley and foothill grassland /
alkaline

Elevation: 3-750 m.

Notes: Many historical occurrences; need current information on status.  Much
habitat converted to agriculture; also threatened by grazing.  Abundant on
Carrizo Plain in 1995.



ESCHSCHOLZIA RHOMBIPETALA
"diamond-petaled California poppy"                   Family: Papaveraceae

Life Form: Annual herb                                    Blooms: March-April

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-3-3

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa [extirpated], Colusa [extirpated], San Luis
Obispo, Stanislaus [extirpated]

Quads: Las Yeguas Ranch (243B) [extirpated], Simmler (243C), La Panza (244C) [?
(extirpated)], Patterson (424B) [extirpated], Westley (443C) [extirpated],
Midway (445A), Byron Hot Springs (463C) [extirpated], Antioch South (464A)
[extirpated], Antioch North (481D) [extirpated], Sites (563D) [extirpated]

Habitat: Valley and foothill grassland (alkaline, clay)

Elevation: 0-975 m.

Notes: Rediscovered on Carrizo Plain by David Keil in 1992; not seen in 1995
surveys.  Also found in at Lawrence Livermore Laboratory, ALA Co. in 1997.
Historical occurrence for SJQ Co. from literature lacks documentation;
occurrence from La Panza, SLO Co. (244C) probably misidentified E.
lemmonii ssp. lemmonii.  Threatened by agriculture and grazing.

HELIANTHELLA CASTANEA
"Diablo helianthella"                                Family: Asteraceae

Life Form: Perennial herb                                 Blooms: April-June

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa, Marin [extirpated], San Francisco [extirpated],
San Mateo

Quads: Cedar Mtn. (445D), Dublin (446B), Hayward (447A), San Francisco South
(448B), Byron Hot Springs (463C), Antioch South (464A), Clayton (464B),
Diablo (464C), Tassajara (464D), Walnut Creek (465A), Briones Valley
(465B), Oakland East (465C) [extirpated], Las Trampas Ridge (465D),
Richmond (466A), San Rafael (467A) [extirpated], Benicia (482C), Mare
Island (483D)
Habitat: Broadleafed upland forest, Chaparral, Cismontane woodland, Coastal
scrub, Riparian woodland, Valley and foothill grassland

Elevation: 60-1,300 m.

Notes: Threatened by urbanization, grazing, and fire suppression.



LASTHENIA CONJUGENS
"Contra Costa goldfields"                            Family: Asteraceae

Life Form: Annual herb                                    Blooms: March-June

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-3-3

State: [None] No state status

Federal: [FE] Federally listed as Endangered (06/18/97)

Counties: Alameda, Contra Costa, Mendocino [extirpated], Monterey, Napa, Santa
Barbara [extirpated], Santa Clara [extirpated], Solano

Quads: Carpinteria (142A) [extirpated], Goleta (143A) [extirpated], Seaside
(366D), Milpitas (427B), San Jose East (427D) [extirpated], Newark (447D)
[extirpated], Byron Hot Springs (463C) [extirpated], Walnut Creek (465A)
[extirpated], Denverton (481B), Antioch North (481D), Fairfield South
(482A), Benicia (482C), Cuttings Wharf (483A), Elmira (498C), Capell
Valley (499B) [extirpated], Mt. George (499C) [extirpated], Fairfield
North (499D), Napa (500D), Calistoga (517D) [extirpated], Point Arena
(537B) [extirpated]

Habitat: Cismontane woodland, Playas (alkaline), Valley and foothill grassland,
Vernal pools / mesic

Elevation: 0-470 m.

Notes: Known from approximately twelve occurrences.  Many historical occurrences
extirpated by development and agriculture; also threatened by overgrazing
and non-native plants.  See Pittonia 1:221 (1888) for original
description.

TROPIDOCARPUM CAPPARIDEUM
"caper-fruited tropidocarpum"                        Family: Brassicaceae

Life Form: Annual herb                                    Blooms: March-April

CNPS List: [1A] Presumed extinct in California             R-E-D:   *

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda [extirpated], Contra Costa [extirpated], Glenn [extirpated],
Monterey [extirpated], Santa Clara [extirpated], San Joaquin [extirpated]

Quads: Cosio Knob (318C) [extirpated], Palo Alto (428B) [extirpated], Cupertino
(428D) [extirpated], Tracy (444B) [extirpated], Midway (445A)
[extirpated], Altamont (445B) [extirpated], Woodward Island (463A)
[extirpated], Byron Hot Springs (463C) [extirpated], Clifton Court Forebay
(463D) [extirpated], Clayton (464B) [extirpated], Willows (578C)
[extirpated]

Habitat: Valley and foothill grassland (alkaline hills)



Elevation: 1-455 m.

Notes: Attempts to rediscover this plant have been unsuccessful.



California Native Plant Society's
Inventory of Rare and Endangered Vascular Plants of California

Full Data Report for the Selected Plants
Clifton Court Quad

ATRIPLEX CORDULATA
"heartscale"                                         Family: Chenopodiaceae

Life Form: Annual herb                                    Blooms: April-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa, Butte, Fresno, Glenn, King, Kern, Madera,
Merced, San Joaquin [extirpated], Solano, Stanislaus [extirpated], Tulare, Yolo
[extirpated]

Quads: Millux (215B), Mouth Of Kern (216A), Maricopa (216C), Lokern (242A), West
Elk Hills (242D), Wasco NW (264B), Sausalito School (287B), Delano East
(287C), Pixley (288A), Alpaugh (288B), Allensworth (288C), Delano West
(288D), Goshen (334C), Kerman (359A) [extirpated], Jamesan (359B),
Tranquillity (360A), Gravelly Ford (380C) [extirpated], Firebaugh NE
(381A) [extirpated], Poso Farm (381B), Mendota Dam (381D), El Nido (401B)
[extirpated], Chowchilla (401D) [extirpated], San Luis Ranch (403A),
Ingomar (403B) [extirpated], Volta (403C) [extirpated], Los Banos (403D),
Arena (422C), Gustine (423C), Stevinson (423D), Crows Landing (424A)
[extirpated], Altamont (445B), Byron Hot Springs (463C), Clifton Court
Forebay (463D), Antioch South (464A), Birds Landing (481A), Honker Bay
(481C), Antioch North (481D), Dozier (498D), Davis (513C) [extirpated],
Pennington (561D), Logandale (562B)

Habitat: Chenopod scrub, Meadows, Valley and foothill grassland (sandy) / saline
or alkaline

Elevation: 1-375 m.

Notes: Need quads for KNG and SJQ counties.  Similar to A. coronata var.
coronata.

ATRIPLEX DEPRESSA
"brittlescale"                                       Family: Chenopodiaceae

Life Form: Annual herb                                    Blooms: May-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [None] No federal status



Counties: Alameda, Butte, Contra Costa, Colusa, Fresno, Glenn, Kern, Madera,
Merced, Solano, Stanislaus [extirpated], Tulare, Yolo

Quads: Lost Hills NE (265A), Allensworth (288C), Traver (334B) [extirpated],
Laton (335B) [extirpated], Raisin (358C) [extirpated], Kerman (359A),
Jamesan (359B), Helm (359D) [extirpated], Tranquillity (360A), Firebaugh
NE (381A) [extirpated], El Nido (401B) [extirpated], Chowchilla (401D)
[extirpated], Sandy Mush (402A), Hatch (423B) [extirpated], Stevinson
(423D), Crows Landing (424A) [extirpated], Ripon (443B) [extirpated],
Altamont (445B), Byron Hot Springs (463C), Clifton Court Forebay (463D),
Denverton (481B), Antioch North (481D), Dozier (498D), Grays Bend (513B),
Davis (513C), Woodland (514A) [extirpated], Colusa (546A), Arbuckle
(546D), Manor Slough (547A), Pennington (561D), Logandale (562B), Moulton
Weir (562D), Stonyford (564A), Willows (578C) [extirpated]

Habitat: Chenopod scrub, Meadows, Playas, Valley and foothill grassland, Vernal
pools / alkaline, clay

Elevation: 1-320 m.

Notes: Threatened by development, grazing, and trampling.  Closely related to A.
minuscula and A. parishii; a synonym of the latter in A California Flora
(1959) by P. Munz.  See Pittonia 2:304 (1892) for original description.

ATRIPLEX JOAQUINIANA
"San Joaquin spearscale"                             Family: Chenopodiaceae

Life Form: Annual herb                                    Blooms: April-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa, Colusa, Glenn, Merced, Monterey, Napa,
Sacramento, San Benito, Santa Clara [extirpated], San Joaquin [extirpated],
Solano, Tulare [extirpated], Yolo

Quads: Hepsedam Peak (340D), San Felipe (385B) [extirpated], Hollister (385C),
San Luis Ranch (403A), Ingomar (403B), Gilroy (406D) [extirpated], Gustine
(423C), Milpitas (427B), Altamont (445B), Livermore (446A), Stockton West
(462A) [extirpated], Woodward Island (463A), Brentwood (463B), Byron Hot
Springs (463C), Clifton Court Forebay (463D), Antioch South (464A),
Clayton (464B) [extirpated], Diablo (464C) [extirpated], Las Trampas Ridge
(465D) [extirpated], Rio Vista (480B) [extirpated], Jersey Island (480C)
[extirpated], Denverton (481B), Antioch North (481D), Fairfield South
(482A), Cuttings Wharf (483A), Elmira (498C) [extirpated], Dozier (498D),
Fairfield North (499D), Napa (500D), Clarksville (511A), Grays Bend
(513B), Davis (513C), Dunnigan (530B) [extirpated], Manor Slough (547A),
Wilbur Springs (547C), Logandale (562B), Stonyford (564A), Willows (578C)
[extirpated]

Habitat: Chenopod scrub, Meadows, Playas, Valley and foothill grassland /
alkaline



Elevation: 1-320 m.

Notes: Need historical quads for TUL Co.  Threatened by grazing, agriculture,
and development.  See Proceedings of the Biological Society of Washington
17:99 (1904) for original description.

DELPHINIUM RECURVATUM
"recurved larkspur"                                  Family: Ranunculaceae

Life Form: Perennial herb                                 Blooms: March-May

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa, Colusa [extirpated], Fresno, King, Kern,
Merced, Monterey, San Luis Obispo, Solano, Tulare

Quads: Panorama Hills (217B), Wells Ranch (217C), Painted Rock (218A), Chimineas
Ranch (218B), Caliente Mtn. (218D), Stevens (240C), Gosford (240D), East
Elk Hills (241C), Tupman (241D), West Elk Hills (242D), Simmler (243C),
McKittrick Summit (243D), Pond (264A), Wasco (264D), Lost Hills NE (265A),
Lost Hills NW (265B), Semitropic (265D), Sawtooth Ridge (267A), Sausalito
School (287B), Pixley (288A), Delano West (288D), Avenal Gap (290C), Garza
Peak (291B), Pyramid Hills (291D), The Dark Hole (292A), Cairns Corner
(310B), Guernsey (312B), Guijarral Hills (314B), Curry Mountain (315C),
Priest Valley (316B) [extirpated], San Lucas (318A), Domengine Ranch
(338D), Pinalito Canyon (341D), Jamesan (359B), Helm (359D), Ortigalita
Peak NW (383B), Byron Hot Springs (463C), Clifton Court Forebay (463D),
Allendale (498B), Salt Canyon (547D) [extirpated]

Habitat: Chenopod scrub, Cismontane woodland, Valley and foothill grassland /
alkaline

Elevation: 3-750 m.

Notes: Many historical occurrences; need current information on status.  Much
habitat converted to agriculture; also threatened by grazing.  Abundant on
Carrizo Plain in 1995.

HIBISCUS LASIOCARPUS
"rose-mallow"                                        Family: Malvaceae

Life Form: Perennial herb (rhizomatous), emergent         Blooms: June-September

CNPS List: [2] R/T/E in CA, but more common elsewhere      R-E-D: 2-2-1

State: [None] No state status

Federal: [None] No federal status

Counties: Butte, Contra Costa, Colusa, Glenn, Sacramento, San Joaquin, Solano,
Sutter, Yolo, widespread outside of California



Quads: Stockton West (462A), Holt (462B), Woodward Island (463A), Clifton Court
Forebay (463D), Thornton (479B), Terminous (479C), Isleton (480A), Rio
Vista (480B), Jersey Island (480C), Bouldin Island (480D), Bruceville
(496C), Courtland (497D), Sacramento West (513D), Sutter Causeway (529B),
Knights Landing (529C), Gilsizer Slough (544C), Sutter Buttes (545A),
Meridian (545B), Tisdale Weir (545D), West Of Biggs (561A), Butte City
(561B), Sanborn Slough (561C), Pennington (561D), Hamlin Canyon (576B),
Shippee (576C), Ord Ferry (577B), Llano Seco (577C), Nelson (577D),
Paradise West (592C)

Habitat: Marshes and Swamps (freshwater)

Elevation: 0-120 m.

Notes: Most occurrences are very small.  Seriously threatened by development,
agriculture, recreation, and channelization of the Sacramento River and
its tributaries.  Widespread but also threatened in eastern NA.  CA plants
apparently unique in rhizomatous-stoloniferous propagation.

LILAEOPSIS MASONII
"Mason's lilaeopsis"                                 Family: Apiaceae

Life Form: Perennial herb (rhizomatous)                   Blooms: April-November

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-3-3

State: [CR] State listed as Rare (11/79)

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa, Napa, Sacramento, San Joaquin, Solano

Quads: Holt (462B), Union Island (462C), Woodward Island (463A), Clifton Court
Forebay (463D), Thornton (479B), Terminous (479C), Isleton (480A), Rio
Vista (480B), Jersey Island (480C), Bouldin Island (480D), Denverton
(481B), Honker Bay (481C), Antioch North (481D), Fairfield South (482A),
Benicia (482C), Vine Hill (482D), Cuttings Wharf (483A), Mare Island
(483D), Bruceville (496C), Liberty Island (497C), Dozier (498D), Napa
(500D)

Habitat: Marshes and Swamps (brackish or freshwater), Riparian scrub

Elevation: 0-10 m.

Notes: Locally common in Suisun Bay.  Threatened by erosion, channel
stabilization, development, flood control projects, recreation,
agriculture, shading resulting from marsh succession, and competition with
non-native Eichhornia crassipes.  Many populations ephemeral, exploiting
newly deposited or exposed sediments.   Development of comprehensive
management plan difficult due to large number of poorly coordinated
planning efforts.  Collection from Chicken Ranch Beach, MRN Co. (485D) is
probably L. occidentalis.  See Madrono 24(2):81 (1977) for original
description.



LIMOSELLA SUBULATA
"delta mudwort"                                      Family: Scrophulariaceae

Life Form: Perennial herb (stoloniferous)                 Blooms: May-August

CNPS List: [2] R/T/E in CA, but more common elsewhere      R-E-D: 2-3-1

State: [None] No state status

Federal: [None] No federal status

Counties: Contra Costa, Sacramento, San Joaquin, Solano, Oregon, widespread
outside of California

Quads: Stockton West (462A), Woodward Island (463A), Clifton Court Forebay
(463D), Terminous (479C), Rio Vista (480B), Jersey Island (480C), Bouldin
Island (480D), Honker Bay (481C), Antioch North (481D), Dozier (498D)

Habitat: Marshes and Swamps

Elevation: 0-3 m.

Notes: Known in CA from several occurrences in the Delta; occurrence at Pt.
Reyes NS, MRN Co. (485C) needs verification.  Also found on the Atlantic Coast,
where threatened by habitat destruction.  Native to CA, although The
Jepson Manual states otherwise.

MYOSURUS MINIMUS SSP. APUS
"little mousetail"                                   Family: Ranunculaceae

Life Form: Annual herb                                    Blooms: March-June

CNPS List: [3] More information is needed.                 R-E-D: 2-3-2

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Butte, Contra Costa, Colusa, Kern, Riverside, San Bernardino,
San Diego, Solano, Stanislaus, Tulare, Baja California, Oregon

Quads: Dulzura (10A), Jamul Mountains (10B), Otay Mesa (10C), Imperial Beach
(11D), Del Mar (22B), La Mesa (22D), San Pasqual (34C), Winchester (68A),
Romoland (68B), Murrieta (68C), Lake Elsinore (69A), Wildomar (69D),
Riverside East (86A), Steele Peak (86D), Lucerne Valley (131B), Pixley
(288A), Hatch (423B), Crows Landing (424A), Altamont (445B), Clifton Court
Forebay (463D), Antioch South (464A), Dozier (498D), Pennington (561D),
Maxwell (562C)

Habitat: Valley and foothill grassland, Vernal pools (alkaline)

Elevation: 20-640 m.

Notes: Move to List 1B?  Need quads for KRN Co.  Reduced by vernal pool habitat
loss; threatened by vehicles, grazing, development, and agriculture.



Taxonomic problems; distinguishing between this taxon and M. sessilis (=
M. minimus ssp. apus var. sessiliflorus in A California Flora (1959) by P.
Munz) is difficult; are both rare?  May be a stabilized hybrid between M.
minimus and M. sessilis, at least in the Central Valley; see Evolution
13:151-174 (1959) for details.  See M. minimus in The Jepson Manual.  See
Bulletin of the California Academy of Sciences 1:277 (1885) for original
description, and Aliso 2(4):396 (1952) for revised nomenclature.

SENECIO APHANACTIS
"rayless ragwort"                                    Family: Asteraceae

Life Form: Annual herb                                    Blooms: January-April

CNPS List: [2] R/T/E in CA, but more common elsewhere      R-E-D: 3-2-1

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Contra Costa, Fresno, Los Angeles, Merced, Orange, Riverside,
Santa Barbara, Santa Clara, Santa Catalina Isl. (LAX Co.), Santa Cruz Isl.
(SBA Co.), San Diego, San Luis Obispo, Solano, Santa Rosa Isl. (SBA Co.),
Ventura, Baja California

Quads: Jamul Mountains (10B), Riverside West (86B) [?], San Dimas (109D),
Newbury Park (113B), Camarillo (114A), Santa Ynez (169D), San Luis Obispo
(246C), Shedd Canyon (268C), Charleston School (383A), San Jose East (427D),
Midway (445A), Clifton Court Forebay (463D), Antioch South (464A), Clayton
(464B), Mare Island (483D), Santa Cruz Island A (SCZA), Santa Cruz Island
B (SCZB), Santa Rosa Island North (SRON)

Habitat: Chaparral, Cismontane woodland, Coastal scrub / alkaline

Elevation: 15-800 m.

Notes: Rare in LAX, ORA, and RIV counties.  Need quads for RIV Co. and SCT Isl.
Not seen on SCZ Isl. between 1934 and 1991.  See Pittonia 1:220 (1888) for
original description, and North American Flora II 10:50-139 (1978) for
taxonomic treatment.

TROPIDOCARPUM CAPPARIDEUM
"caper-fruited tropidocarpum"                        Family: Brassicaceae

Life Form: Annual herb                                    Blooms: March-April

CNPS List: [1A] Presumed extinct in California             R-E-D:   *

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda [extirpated], Contra Costa [extirpated], Glenn [extirpated],
Monterey [extirpated], Santa Clara [extirpated], San Joaquin [extirpated]

Quads: Cosio Knob (318C) [extirpated], Palo Alto (428B) [extirpated], Cupertino
(428D) [extirpated], Tracy (444B) [extirpated], Midway (445A)



[extirpated], Altamont (445B) [extirpated], Woodward Island (463A)
[extirpated], Byron Hot Springs (463C) [extirpated], Clifton Court Forebay
(463D) [extirpated], Clayton (464B) [extirpated], Willows (578C)
[extirpated]

Habitat: Valley and foothill grassland (alkaline hills)

Elevation: 1-455 m.

Notes: Attempts to rediscover this plant have been unsuccessful.
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CAREX COMOSA
"bristly sedge"                                      Family: Cyperaceae

Life Form: Perennial herb (rhizomatous)                   Blooms: May-September

CNPS List: [2] R/T/E in CA, but more common elsewhere      R-E-D: 3-3-1

State: [None] No state status

Federal: [None] No federal status

Counties: Contra Costa, Lake, San Bernardino [extirpated], Santa Cruz
[extirpated], San Francisco [extirpated], Shasta, San Joaquin, Sonoma, Idaho,
Oregon [extirpated], Washington, widespread outside of California

Quads: San Bernardino South (107D) [? (extirpated)], Laurel (407C) [extirpated],
Felton (408D) [? (extirpated)], Holt (462B), Bouldin Island (480D), Bodega
Head (503D), Guerneville (518C), Cow Mountain (550A), Fall River Mills
(678C)

Habitat: Coastal prairie, Marshes and Swamps (lake margins), Valley and foothill
grassland

Elevation: 0-425 m.

Notes: Location, rarity, and endangerment information needed; need historical
quads for SFO Co.  Fairly widely distributed, but apparently rarely
collected.  Threatened by marsh drainage.  Endangered in ID, endangered in
OR, and state-listed as Sensitive in WA.

HIBISCUS LASIOCARPUS
"rose-mallow"                                        Family: Malvaceae

Life Form: Perennial herb (rhizomatous), emergent         Blooms: June-September

CNPS List: [2] R/T/E in CA, but more common elsewhere      R-E-D: 2-2-1

State: [None] No state status

Federal: [None] No federal status

Counties: Butte, Contra Costa, Colusa, Glenn, Sacramento, San Joaquin, Solano,
Sutter, Yolo, widespread outside of California

Quads: Stockton West (462A), Holt (462B), Woodward Island (463A), Clifton Court
Forebay (463D), Thornton (479B), Terminous (479C), Isleton (480A), Rio
Vista (480B), Jersey Island (480C), Bouldin Island (480D), Bruceville
(496C), Courtland (497D), Sacramento West (513D), Sutter Causeway (529B),
Knights Landing (529C), Gilsizer Slough (544C), Sutter Buttes (545A),



Meridian (545B), Tisdale Weir (545D), West Of Biggs (561A), Butte City
(561B), Sanborn Slough (561C), Pennington (561D), Hamlin Canyon (576B),
Shippee (576C), Ord Ferry (577B), Llano Seco (577C), Nelson (577D),
Paradise West (592C)

Habitat: Marshes and Swamps (freshwater)

Elevation: 0-120 m.

Notes: Most occurrences are very small.  Seriously threatened by development,
agriculture, recreation, and channelization of the Sacramento River and
its tributaries.  Widespread but also threatened in eastern NA.  CA plants
apparently unique in rhizomatous-stoloniferous propagation.

LATHYRUS JEPSONII VAR. JEPSONII
"Delta tule pea"                                     Family: Fabaceae

Life Form: Perennial herb                                 Blooms: May-September

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa, Napa, Sacramento, Santa Clara [extirpated], San
Joaquin, Solano

Quads: Calaveras Reservoir (427A) [extirpated], Mountain View (428A)
[extirpated], Palo Alto (428B) [extirpated], Niles (446C), Stockton West
(462A), Holt (462B), Woodward Island (463A), Walnut Creek (465A)
[extirpated], Briones Valley (465B) [extirpated], Thornton (479B),
Terminous (479C), Rio Vista (480B), Jersey Island (480C), Bouldin Island
(480D), Denverton (481B), Honker Bay (481C), Antioch North (481D),
Fairfield South (482A), Benicia (482C), Vine Hill (482D), Cuttings Wharf
(483A), Bruceville (496C), Liberty Island (497C), Courtland (497D), Elmira
(498C), Dozier (498D), Napa (500D)

Habitat: Marshes and Swamps (freshwater and brackish)

Elevation: 0-4 m.

Notes: Most populations small.  Threatened by agriculture, water diversions, and
erosion.  See Pittonia 2:158 (1890) for original description.

LILAEOPSIS MASONII
"Mason's lilaeopsis"                                 Family: Apiaceae

Life Form: Perennial herb (rhizomatous)                   Blooms: April-November

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-3-3

State: [CR] State listed as Rare (11/79)

Federal: [SOC] Species of Concern



Counties: Alameda, Contra Costa, Napa, Sacramento, San Joaquin, Solano

Quads: Holt (462B), Union Island (462C), Woodward Island (463A), Clifton Court
Forebay (463D), Thornton (479B), Terminous (479C), Isleton (480A), Rio
Vista (480B), Jersey Island (480C), Bouldin Island (480D), Denverton
(481B), Honker Bay (481C), Antioch North (481D), Fairfield South (482A),
Benicia (482C), Vine Hill (482D), Cuttings Wharf (483A), Mare Island
(483D), Bruceville (496C), Liberty Island (497C), Dozier (498D), Napa
(500D)

Habitat: Marshes and Swamps (brackish or freshwater), Riparian scrub

Elevation: 0-10 m.

Notes: Locally common in Suisun Bay.  Threatened by erosion, channel
stabilization, development, flood control projects, recreation,
agriculture, shading resulting from marsh succession, and competition with
non-native Eichhornia crassipes.  Many populations ephemeral, exploiting
newly deposited or exposed sediments.   Development of comprehensive
management plan difficult due to large number of poorly coordinated
planning efforts.  Collection from Chicken Ranch Beach, MRN Co. (485D) is
probably L. occidentalis.  See Madrono 24(2):81 (1977) for original
description.
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AMSINCKIA GRANDIFLORA
"large-flowered fiddleneck"                          Family: Boraginaceae

Life Form: Annual herb                                    Blooms: April-May

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-3-3

State: [CE] State listed as Endangered (04/82)

Federal: [FE] Federally listed as Endangered (05/08/85)

Counties: Alameda, Contra Costa, San Joaquin

Quads: Tracy (444B), Lone Tree Creek (444C), Midway (445A), Antioch South
(464A), Tassajara (464D)

Habitat: Cismontane woodland, Valley and foothill grassland

Elevation: 275-305 m.

Notes: Known from only three natural occurrences.  Reduced by agriculture,
development, and grazing; currently threatened by non-native plants and
possibly by altered fire frequency.  Recent reintroductions have occurred
(444C, 464A, 464D) as part of State and Federal recovery work, but most
declining as of 1994.  USFWS has designated critical habitat.  See Botany
of California 1:525 (1876) for original description, and Conservation
Biology 7(3):510-526 (1993) for population biology.

BLEPHARIZONIA PLUMOSA SSP. PLUMOSA
"big tarplant"                                       Family: Asteraceae

Life Form: Annual herb                                    Blooms: July-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-3-3

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Contra Costa, San Joaquin [extirpated], Stanislaus
[extirpated], Solano [extirpated]

Quads: Westley (443C) [extirpated], Tracy (444B), Midway (445A), Altamont
(445B), Livermore (446A), Union Island (462C) [extirpated], Brentwood (463B),
Byron Hot Springs (463C), Antioch South (464A), Walnut Creek (465A)
[possibly extirpated], Honker Bay (481C) [possibly extirpated], Antioch
North (481D) [possibly extirpated]

Habitat: Valley and foothill grassland



Elevation: 30-505 m.

Notes: Need historical quads for SOL Co.  Historical occurrences probably
extirpated by agriculture and non-native plants; also threatened by
residential development.  See Proceedings of the California Academy of
Sciences I 5:49 (1873) for original description.

CAULANTHUS COULTERI VAR. LEMMONII
"Lemmon's jewelflower"                               Family: Brassicaceae

Life Form: Annual herb                                    Blooms: March-May

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda [extirpated], Fresno, King, Kern, Monterey, Santa Barbara, San
Benito, San Joaquin, San Luis Obispo, Stanislaus, Ventura

Quads: Rancho Nuevo Creek (166B), Pleito Hills (190A), Ballinger Canyon (191B),
New Cuyama (192B), Salisbury Potrero (192C), Wells Ranch (217C), Painted
Rock (218A), McKittrick Summit (243D), La Panza NE (244A), La Panza Ranch
(244B), La Panza (244C), Camatta Ranch (245A), Pozo Summit (245D),
Sawtooth Ridge (267A), Orchard Peak (267B), Holland Canyon (267C), Cholame

(268A), Paso Robles (269B), Templeton (269C), Adelaida (270A), Garza Peak
(291B), Tent Hills (291C), Cholame Valley (292D), Ranchito Canyon (293D),
Tierra Redonda Mountain (294C), Williams Hill (295A), Monarch Peak (317A),
Lillis Ranch (338B), Ciervo Mtn. (339A), Paraiso Springs (342D), Patterson
(424B), Midway (445A), Cedar Mtn. (445D)

Habitat: Pinyon and juniper woodland, Valley and foothill grassland

Elevation: 80-1,220 m.

Notes: Need quads for SBT Co.  Threatened by development.  See Proceedings of
the American Academy of Arts and Sciences 23:261 (1888) for original
description, and Aliso 4(3):503 (1960) for revised nomenclature.

ERIOGONUM TRUNCATUM
"Mt. Diablo buckwheat"                               Family: Polygonaceae

Life Form: Annual herb                                    Blooms: April-November

CNPS List: [1A] Presumed extinct in California             R-E-D:   *

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda [extirpated], Contra Costa [extirpated], Solano [extirpated]

Quads: Midway (445A) [extirpated], Altamont (445B) [extirpated], Antioch South
(464A) [extirpated], Clayton (464B) [extirpated], Diablo (464C)



[extirpated], Antioch North (481D) [extirpated], Fairfield South (482A)
[extirpated]

Habitat: Chaparral, Coastal scrub, Valley and foothill grassland / sandy

Elevation: 105-600 m.

Notes: Recent attempts to rediscover this plant have been unsuccessful.  Much
habitat eliminated by grazing and urbanization.  See Proceedings of the
American Academy of Arts and Sciences 8:173 (1870) for original
description, and Phytologia 66(4):375-376 (1989) for taxonomic treatment.

ERODIUM MACROPHYLLUM
"round-leaved filaree"                               Family: Geraniaceae

Life Form: Annual herb                                    Blooms: March-May

CNPS List: [2] R/T/E in CA, but more common elsewhere      R-E-D: 2-3-1

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Butte, Contra Costa, Colusa, Fresno, Glenn, King, Kern, Lake,
Lassen, Los Angeles, Merced, Monterey, Napa, Riverside, Santa Barbara, San
Benito, Santa Cruz Isl. (SBA Co.), San Diego, San Joaquin, San Luis
Obispo, San Mateo, Solano, Sonoma [?], Stanislaus, Tehama, Ventura, Yolo,
Baja California, Oregon, Utah, and other states

Quads: Otay Mesa (10C), El Cajon Mtn. (21A), Sage (67C), Romoland (68B),
Bachelor Mtn. (68D), Perris (85C), Lake Mathews (86C), Malibu Beach (112C), Lake
Hughes (162B), Figueroa Mtn. (168B), Los Olivos (169A), Pleito Hills
(190A), Hurricane Deck (193D), Pine Mountain (262D), Estrella (269A),
Garza Peak (291B), Idria (339B), San Benito Mtn. (339C), Tumey Hills
(361C), Llanada (362C), Panoche Pass (363A), San Benito (363D), Ingomar
(403B), Patterson (424B), Westley (443C), Tracy (444B), Midway (445A),
Altamont (445B), Union Island (462C), Brentwood (463B), Antioch South
(464A), Clayton (464B), Oakland East (465C), Las Trampas Ridge (465D),
Antioch North (481D), Winters (514C), Jericho Valley (532C), Arbuckle
(546D), Salt Canyon (547D), Nelson (577D), Willows (578C)

Habitat: Cismontane woodland, Valley and foothill grassland / clay

Elevation: 15-1,200 m.

Notes: Most collections historical; need information on current distribution.
Does plant occur in SON Co.?  Need quads for LAS, MNT, SMT, TEH, and VEN
counties.  Threatened by urbanization and non-native plants.  See
Boisseira 20:1-154 (1972) for taxonomic treatment.

ESCHSCHOLZIA RHOMBIPETALA
"diamond-petaled California poppy"                   Family: Papaveraceae

Life Form: Annual herb                                    Blooms: March-April

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-3-3



State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa [extirpated], Colusa [extirpated], San Luis
Obispo, Stanislaus [extirpated]

Quads: Las Yeguas Ranch (243B) [extirpated], Simmler (243C), La Panza (244C) [?
(extirpated)], Patterson (424B) [extirpated], Westley (443C) [extirpated],
Midway (445A), Byron Hot Springs (463C) [extirpated], Antioch South (464A)
[extirpated], Antioch North (481D) [extirpated], Sites (563D) [extirpated]

Habitat: Valley and foothill grassland (alkaline, clay)

Elevation: 0-975 m.

Notes: Rediscovered on Carrizo Plain by David Keil in 1992; not seen in 1995
surveys.  Also found in at Lawrence Livermore Laboratory, ALA Co. in 1997.
Historical occurrence for SJQ Co. from literature lacks documentation;
occurrence from La Panza, SLO Co. (244C) probably misidentified E.
lemmonii ssp. lemmonii.  Threatened by agriculture and grazing.

MADIA RADIATA
"showy madia"                                        Family: Asteraceae

Life Form: Annual herb                                    Blooms: March-May

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-3-3

State: [None] No state status

Federal: [None] No federal status

Counties: Contra Costa [extirpated], Fresno, King [extirpated], Kern, Monterey
[extirpated], Santa Barbara [extirpated], San Benito, San Joaquin
[extirpated], San Luis Obispo

Quads: Cuyama (192A) [extirpated], Chimineas Ranch (218B), La Panza NE (244A),
Camatta Ranch (245A), Orchard Peak (267B) [extirpated], Packwood Creek
(267D), Cholame (268A), Garza Peak (291B) [extirpated], Tent Hills (291C),
The Dark Hole (292A) [extirpated], Parkfield (292B) [extirpated], Cholame
Valley (292D), Kreyenhagen Hills (315D) [extirpated], Smith Mountain
(316D) [extirpated], Lillis Ranch (338B) [extirpated], Joaquin Rocks
(338C), Idria (339B), Santa Rita Peak (339D) [extirpated], Hernandez
Reservoir (340A), Tumey Hills (361C), Panoche (362D), Lone Tree Creek
(444C) [extirpated], Solyo (444D) [extirpated], Midway (445A)
[extirpated], Antioch South (464A) [extirpated], Antioch North (481D)
[extirpated]

Habitat: Cismontane woodland, Valley and foothill grassland

Elevation: 25-900 m.

Notes: Occurrences scattered.  Most collections old; field work needed.
Threatened by grazing and non-native plants.



SENECIO APHANACTIS
"rayless ragwort"                                    Family: Asteraceae

Life Form: Annual herb                                    Blooms: January-April

CNPS List: [2] R/T/E in CA, but more common elsewhere      R-E-D: 3-2-1

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Contra Costa, Fresno, Los Angeles, Merced, Orange, Riverside,
Santa Barbara, Santa Clara, Santa Catalina Isl. (LAX Co.), Santa Cruz Isl.
(SBA Co.), San Diego, San Luis Obispo, Solano, Santa Rosa Isl. (SBA Co.),
Ventura, Baja California

Quads: Jamul Mountains (10B), Riverside West (86B) [?], San Dimas (109D),
Newbury Park (113B), Camarillo (114A), Santa Ynez (169D), San Luis Obispo
(246C), Shedd Canyon (268C), Charleston School (383A), San Jose East (427D),
Midway (445A), Clifton Court Forebay (463D), Antioch South (464A), Clayton
(464B), Mare Island (483D), Santa Cruz Island A (SCZA), Santa Cruz Island
B (SCZB), Santa Rosa Island North (SRON)

Habitat: Chaparral, Cismontane woodland, Coastal scrub / alkaline

Elevation: 15-800 m.

Notes: Rare in LAX, ORA, and RIV counties.  Need quads for RIV Co. and SCT Isl.
Not seen on SCZ Isl. between 1934 and 1991.  See Pittonia 1:220 (1888) for
original description, and North American Flora II 10:50-139 (1978) for
taxonomic treatment.

TRIFOLIUM AMOENUM
"showy Indian clover"                                Family: Fabaceae

Life Form: Annual herb                                    Blooms: April-June

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-3-3

State: [None] No state status

Federal: [FE] Federally listed as Endangered (10/22/97)

Counties: Alameda [extirpated], Mendocino [extirpated], Marin, Napa
[extirpated], Santa Clara [extirpated], Solano [extirpated], Sonoma [?]

Quads: Gilroy (406D) [extirpated], Midway (445A) [extirpated], San Quentin
(466B) [extirpated], Bolinas (467B) [extirpated], Cuttings Wharf (483A)
[extirpated], Petaluma (484B) [extirpated], Drakes Bay (485C)
[extirpated], Inverness (485D) [extirpated], Elmira (498C) [extirpated],
Napa (500D) [extirpated], Kenwood (501A) [extirpated], Santa Rosa (501B)
[extirpated], Cotati (501C) [extirpated], Sebastopol (502A) [extirpated],
Camp Meeker (502B) [extirpated], Valley Ford (502C), Duncans Mills (503A)
[possibly extirpated], Burbeck (567B) [extirpated], Laughlin Range (567D)
[extirpated]



Habitat: Coastal bluff scrub, Valley and foothill grassland (sometimes
serpentinite)

Elevation: 5-415 m.

Notes: Rediscovered in 1993 by P. Conners near Occidental; only one plant found,
and subsequent surveys in 1994-1995 unsuccessful.  Occurrence (502C)
discovered in 1996.  Historical habitat lost to urbanization and
agriculture.  See Flora Franciscana, p. 27 (1891) by E. Greene for
original description, and Fremontia 22(2):3-7 (1994) for account of
rediscovery.

TROPIDOCARPUM CAPPARIDEUM
"caper-fruited tropidocarpum"                        Family: Brassicaceae

Life Form: Annual herb                                    Blooms: March-April

CNPS List: [1A] Presumed extinct in California             R-E-D:   *

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda [extirpated], Contra Costa [extirpated], Glenn [extirpated],
Monterey [extirpated], Santa Clara [extirpated], San Joaquin [extirpated]

Quads: Cosio Knob (318C) [extirpated], Palo Alto (428B) [extirpated], Cupertino
(428D) [extirpated], Tracy (444B) [extirpated], Midway (445A)
[extirpated], Altamont (445B) [extirpated], Woodward Island (463A)
[extirpated], Byron Hot Springs (463C) [extirpated], Clifton Court Forebay
(463D) [extirpated], Clayton (464B) [extirpated], Willows (578C)
[extirpated]

Habitat: Valley and foothill grassland (alkaline hills)

Elevation: 1-455 m.

Notes: Attempts to rediscover this plant have been unsuccessful.
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AMSINCKIA GRANDIFLORA
"large-flowered fiddleneck"                          Family: Boraginaceae

Life Form: Annual herb                                    Blooms: April-May

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-3-3

State: [CE] State listed as Endangered (04/82)

Federal: [FE] Federally listed as Endangered (05/08/85)

Counties: Alameda, Contra Costa, San Joaquin

Quads: Tracy (444B), Lone Tree Creek (444C), Midway (445A), Antioch South
(464A), Tassajara (464D)

Habitat: Cismontane woodland, Valley and foothill grassland

Elevation: 275-305 m.

Notes: Known from only three natural occurrences.  Reduced by agriculture,
development, and grazing; currently threatened by non-native plants and
possibly by altered fire frequency.  Recent reintroductions have occurred
(444C, 464A, 464D) as part of State and Federal recovery work, but most
declining as of 1994.  USFWS has designated critical habitat.  See Botany
of California 1:525 (1876) for original description, and Conservation
Biology 7(3):510-526 (1993) for population biology.

BLEPHARIZONIA PLUMOSA SSP. PLUMOSA
"big tarplant"                                       Family: Asteraceae

Life Form: Annual herb                                    Blooms: July-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-3-3

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Contra Costa, San Joaquin [extirpated], Stanislaus
[extirpated], Solano [extirpated]

Quads: Westley (443C) [extirpated], Tracy (444B), Midway (445A), Altamont
(445B), Livermore (446A), Union Island (462C) [extirpated], Brentwood (463B),
Byron Hot Springs (463C), Antioch South (464A), Walnut Creek (465A)
[possibly extirpated], Honker Bay (481C) [possibly extirpated], Antioch
North (481D) [possibly extirpated]

Habitat: Valley and foothill grassland



Elevation: 30-505 m.

Notes: Need historical quads for SOL Co.  Historical occurrences probably
extirpated by agriculture and non-native plants; also threatened by
residential development.  See Proceedings of the California Academy of
Sciences I 5:49 (1873) for original description.

ERODIUM MACROPHYLLUM
"round-leaved filaree"                               Family: Geraniaceae

Life Form: Annual herb                                    Blooms: March-May

CNPS List: [2] R/T/E in CA, but more common elsewhere      R-E-D: 2-3-1

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Butte, Contra Costa, Colusa, Fresno, Glenn, King, Kern, Lake,
Lassen, Los Angeles, Merced, Monterey, Napa, Riverside, Santa Barbara, San
Benito, Santa Cruz Isl. (SBA Co.), San Diego, San Joaquin, San Luis
Obispo, San Mateo, Solano, Sonoma [?], Stanislaus, Tehama, Ventura, Yolo,
Baja California, Oregon, Utah, and other states

Quads: Otay Mesa (10C), El Cajon Mtn. (21A), Sage (67C), Romoland (68B),
Bachelor Mtn. (68D), Perris (85C), Lake Mathews (86C), Malibu Beach (112C), Lake
Hughes (162B), Figueroa Mtn. (168B), Los Olivos (169A), Pleito Hills
(190A), Hurricane Deck (193D), Pine Mountain (262D), Estrella (269A),
Garza Peak (291B), Idria (339B), San Benito Mtn. (339C), Tumey Hills
(361C), Llanada (362C), Panoche Pass (363A), San Benito (363D), Ingomar
(403B), Patterson (424B), Westley (443C), Tracy (444B), Midway (445A),
Altamont (445B), Union Island (462C), Brentwood (463B), Antioch South
(464A), Clayton (464B), Oakland East (465C), Las Trampas Ridge (465D),
Antioch North (481D), Winters (514C), Jericho Valley (532C), Arbuckle
(546D), Salt Canyon (547D), Nelson (577D), Willows (578C)

Habitat: Cismontane woodland, Valley and foothill grassland / clay

Elevation: 15-1,200 m.

Notes: Most collections historical; need information on current distribution.
Does plant occur in SON Co.?  Need quads for LAS, MNT, SMT, TEH, and VEN
counties.  Threatened by urbanization and non-native plants.  See
Boisseira 20:1-154 (1972) for taxonomic treatment.

TROPIDOCARPUM CAPPARIDEUM
"caper-fruited tropidocarpum"                        Family: Brassicaceae

Life Form: Annual herb                                    Blooms: March-April

CNPS List: [1A] Presumed extinct in California             R-E-D:   *

State: [None] No state status

Federal: [SOC] Species of Concern



Counties: Alameda [extirpated], Contra Costa [extirpated], Glenn [extirpated],
Monterey [extirpated], Santa Clara [extirpated], San Joaquin [extirpated]

Quads: Cosio Knob (318C) [extirpated], Palo Alto (428B) [extirpated], Cupertino
(428D) [extirpated], Tracy (444B) [extirpated], Midway (445A)
[extirpated], Altamont (445B) [extirpated], Woodward Island (463A)
[extirpated], Byron Hot Springs (463C) [extirpated], Clifton Court Forebay
(463D) [extirpated], Clayton (464B) [extirpated], Willows (578C)
[extirpated]

Habitat: Valley and foothill grassland (alkaline hills)

Elevation: 1-455 m.

Notes: Attempts to rediscover this plant have been unsuccessful.
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BLEPHARIZONIA PLUMOSA SSP. PLUMOSA
"big tarplant"                                       Family: Asteraceae

Life Form: Annual herb                                    Blooms: July-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 3-3-3

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Contra Costa, San Joaquin [extirpated], Stanislaus
[extirpated], Solano [extirpated]

Quads: Westley (443C) [extirpated], Tracy (444B), Midway (445A), Altamont
(445B), Livermore (446A), Union Island (462C) [extirpated], Brentwood (463B),
Byron Hot Springs (463C), Antioch South (464A), Walnut Creek (465A)
[possibly extirpated], Honker Bay (481C) [possibly extirpated], Antioch
North (481D) [possibly extirpated]

Habitat: Valley and foothill grassland

Elevation: 30-505 m.

Notes: Need historical quads for SOL Co.  Historical occurrences probably
extirpated by agriculture and non-native plants; also threatened by
residential development.  See Proceedings of the California Academy of
Sciences I 5:49 (1873) for original description.

ERODIUM MACROPHYLLUM
"round-leaved filaree"                               Family: Geraniaceae

Life Form: Annual herb                                    Blooms: March-May

CNPS List: [2] R/T/E in CA, but more common elsewhere      R-E-D: 2-3-1

State: [None] No state status

Federal: [None] No federal status

Counties: Alameda, Butte, Contra Costa, Colusa, Fresno, Glenn, King, Kern, Lake,
Lassen, Los Angeles, Merced, Monterey, Napa, Riverside, Santa Barbara, San
Benito, Santa Cruz Isl. (SBA Co.), San Diego, San Joaquin, San Luis
Obispo, San Mateo, Solano, Sonoma [?], Stanislaus, Tehama, Ventura, Yolo,
Baja California, Oregon, Utah, and other states

Quads: Otay Mesa (10C), El Cajon Mtn. (21A), Sage (67C), Romoland (68B),
Bachelor Mtn. (68D), Perris (85C), Lake Mathews (86C), Malibu Beach (112C), Lake
Hughes (162B), Figueroa Mtn. (168B), Los Olivos (169A), Pleito Hills



(190A), Hurricane Deck (193D), Pine Mountain (262D), Estrella (269A),
Garza Peak (291B), Idria (339B), San Benito Mtn. (339C), Tumey Hills
(361C), Llanada (362C), Panoche Pass (363A), San Benito (363D), Ingomar
(403B), Patterson (424B), Westley (443C), Tracy (444B), Midway (445A),
Altamont (445B), Union Island (462C), Brentwood (463B), Antioch South
(464A), Clayton (464B), Oakland East (465C), Las Trampas Ridge (465D),
Antioch North (481D), Winters (514C), Jericho Valley (532C), Arbuckle
(546D), Salt Canyon (547D), Nelson (577D), Willows (578C)

Habitat: Cismontane woodland, Valley and foothill grassland / clay

Elevation: 15-1,200 m.

Notes: Most collections historical; need information on current distribution.
Does plant occur in SON Co.?  Need quads for LAS, MNT, SMT, TEH, and VEN
counties.  Threatened by urbanization and non-native plants.  See
Boisseira 20:1-154 (1972) for taxonomic treatment.

LILAEOPSIS MASONII
"Mason's lilaeopsis"                                 Family: Apiaceae

Life Form: Perennial herb (rhizomatous)                   Blooms: April-November

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-3-3

State: [CR] State listed as Rare (11/79)

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa, Napa, Sacramento, San Joaquin, Solano

Quads: Holt (462B), Union Island (462C), Woodward Island (463A), Clifton Court
Forebay (463D), Thornton (479B), Terminous (479C), Isleton (480A), Rio
Vista (480B), Jersey Island (480C), Bouldin Island (480D), Denverton
(481B), Honker Bay (481C), Antioch North (481D), Fairfield South (482A),
Benicia (482C), Vine Hill (482D), Cuttings Wharf (483A), Mare Island
(483D), Bruceville (496C), Liberty Island (497C), Dozier (498D), Napa
(500D)

Habitat: Marshes and Swamps (brackish or freshwater), Riparian scrub

Elevation: 0-10 m.

Notes: Locally common in Suisun Bay.  Threatened by erosion, channel
stabilization, development, flood control projects, recreation,
agriculture, shading resulting from marsh succession, and competition with
non-native Eichhornia crassipes.  Many populations ephemeral, exploiting
newly deposited or exposed sediments.   Development of comprehensive
management plan difficult due to large number of poorly coordinated
planning efforts.  Collection from Chicken Ranch Beach, MRN Co. (485D) is
probably L. occidentalis.  See Madrono 24(2):81 (1977) for original
description.
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ASTER LENTUS
"Suisun Marsh aster"                                 Family: Asteraceae

Life Form: Perennial herb (rhizomatous)                   Blooms: May-November

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Contra Costa, Napa, Sacramento, San Joaquin, Solano

Quads: Woodward Island (463A), Terminous (479C), Rio Vista (480B), Jersey Island
(480C), Bouldin Island (480D), Denverton (481B), Honker Bay (481C),
Antioch North (481D), Fairfield South (482A), Cordelia (482B), Benicia
(482C), Vine Hill (482D), Cuttings Wharf (483A), Mare Island (483D),
Dozier (498D), Napa (500D)

Habitat: Marshes and Swamps (brackish and freshwater)

Elevation: 0-3 m.

Notes: Seriously threatened by marsh habitat alteration and loss.  Intergrades
into A. chilensis.  USFWS uses the name A. chilensis var. lentus.  See
Manual of the Botany of the Region of San Francisco Bay, p. 180 (1894) by
E. Greene for original description.

ATRIPLEX JOAQUINIANA
"San Joaquin spearscale"                             Family: Chenopodiaceae

Life Form: Annual herb                                    Blooms: April-October

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa, Colusa, Glenn, Merced, Monterey, Napa,
Sacramento, San Benito, Santa Clara [extirpated], San Joaquin [extirpated],
Solano, Tulare [extirpated], Yolo

Quads: Hepsedam Peak (340D), San Felipe (385B) [extirpated], Hollister (385C),
San Luis Ranch (403A), Ingomar (403B), Gilroy (406D) [extirpated], Gustine
(423C), Milpitas (427B), Altamont (445B), Livermore (446A), Stockton West
(462A) [extirpated], Woodward Island (463A), Brentwood (463B), Byron Hot
Springs (463C), Clifton Court Forebay (463D), Antioch South (464A),
Clayton (464B) [extirpated], Diablo (464C) [extirpated], Las Trampas Ridge



(465D) [extirpated], Rio Vista (480B) [extirpated], Jersey Island (480C)
[extirpated], Denverton (481B), Antioch North (481D), Fairfield South
(482A), Cuttings Wharf (483A), Elmira (498C) [extirpated], Dozier (498D),
Fairfield North (499D), Napa (500D), Clarksville (511A), Grays Bend
(513B), Davis (513C), Dunnigan (530B) [extirpated], Manor Slough (547A),
Wilbur Springs (547C), Logandale (562B), Stonyford (564A), Willows (578C)
[extirpated]

Habitat: Chenopod scrub, Meadows, Playas, Valley and foothill grassland /
alkaline

Elevation: 1-320 m.

Notes: Need historical quads for TUL Co.  Threatened by grazing, agriculture,
and development.  See Proceedings of the Biological Society of Washington
17:99 (1904) for original description.

HIBISCUS LASIOCARPUS
"rose-mallow"                                        Family: Malvaceae

Life Form: Perennial herb (rhizomatous), emergent         Blooms: June-September

CNPS List: [2] R/T/E in CA, but more common elsewhere      R-E-D: 2-2-1

State: [None] No state status

Federal: [None] No federal status

Counties: Butte, Contra Costa, Colusa, Glenn, Sacramento, San Joaquin, Solano,
Sutter, Yolo, widespread outside of California

Quads: Stockton West (462A), Holt (462B), Woodward Island (463A), Clifton Court
Forebay (463D), Thornton (479B), Terminous (479C), Isleton (480A), Rio
Vista (480B), Jersey Island (480C), Bouldin Island (480D), Bruceville
(496C), Courtland (497D), Sacramento West (513D), Sutter Causeway (529B),
Knights Landing (529C), Gilsizer Slough (544C), Sutter Buttes (545A),
Meridian (545B), Tisdale Weir (545D), West Of Biggs (561A), Butte City
(561B), Sanborn Slough (561C), Pennington (561D), Hamlin Canyon (576B),
Shippee (576C), Ord Ferry (577B), Llano Seco (577C), Nelson (577D),
Paradise West (592C)

Habitat: Marshes and Swamps (freshwater)

Elevation: 0-120 m.

Notes: Most occurrences are very small.  Seriously threatened by development,
agriculture, recreation, and channelization of the Sacramento River and
its tributaries.  Widespread but also threatened in eastern NA.  CA plants
apparently unique in rhizomatous-stoloniferous propagation.

LATHYRUS JEPSONII VAR. JEPSONII
"Delta tule pea"                                     Family: Fabaceae

Life Form: Perennial herb                                 Blooms: May-September

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-2-3



State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa, Napa, Sacramento, Santa Clara [extirpated], San
Joaquin, Solano

Quads: Calaveras Reservoir (427A) [extirpated], Mountain View (428A)
[extirpated], Palo Alto (428B) [extirpated], Niles (446C), Stockton West
(462A), Holt (462B), Woodward Island (463A), Walnut Creek (465A)
[extirpated], Briones Valley (465B) [extirpated], Thornton (479B),
Terminous (479C), Rio Vista (480B), Jersey Island (480C), Bouldin Island
(480D), Denverton (481B), Honker Bay (481C), Antioch North (481D),
Fairfield South (482A), Benicia (482C), Vine Hill (482D), Cuttings Wharf
(483A), Bruceville (496C), Liberty Island (497C), Courtland (497D), Elmira
(498C), Dozier (498D), Napa (500D)

Habitat: Marshes and Swamps (freshwater and brackish)

Elevation: 0-4 m.

Notes: Most populations small.  Threatened by agriculture, water diversions, and
erosion.  See Pittonia 2:158 (1890) for original description.

LILAEOPSIS MASONII
"Mason's lilaeopsis"                                 Family: Apiaceae

Life Form: Perennial herb (rhizomatous)                   Blooms: April-November

CNPS List: [1B] R/T/E in CA and elsewhere                  R-E-D: 2-3-3

State: [CR] State listed as Rare (11/79)

Federal: [SOC] Species of Concern

Counties: Alameda, Contra Costa, Napa, Sacramento, San Joaquin, Solano

Quads: Holt (462B), Union Island (462C), Woodward Island (463A), Clifton Court
Forebay (463D), Thornton (479B), Terminous (479C), Isleton (480A), Rio
Vista (480B), Jersey Island (480C), Bouldin Island (480D), Denverton
(481B), Honker Bay (481C), Antioch North (481D), Fairfield South (482A),
Benicia (482C), Vine Hill (482D), Cuttings Wharf (483A), Mare Island
(483D), Bruceville (496C), Liberty Island (497C), Dozier (498D), Napa
(500D)

Habitat: Marshes and Swamps (brackish or freshwater), Riparian scrub

Elevation: 0-10 m.

Notes: Locally common in Suisun Bay.  Threatened by erosion, channel
stabilization, development, flood control projects, recreation,
agriculture, shading resulting from marsh succession, and competition with
non-native Eichhornia crassipes.  Many populations ephemeral, exploiting
newly deposited or exposed sediments.   Development of comprehensive
management plan difficult due to large number of poorly coordinated
planning efforts.  Collection from Chicken Ranch Beach, MRN Co. (485D) is



probably L. occidentalis.  See Madrono 24(2):81 (1977) for original
description.

LIMOSELLA SUBULATA
"delta mudwort"                                      Family: Scrophulariaceae

Life Form: Perennial herb (stoloniferous)                 Blooms: May-August

CNPS List: [2] R/T/E in CA, but more common elsewhere      R-E-D: 2-3-1

State: [None] No state status

Federal: [None] No federal status

Counties: Contra Costa, Sacramento, San Joaquin, Solano, Oregon, widespread
outside of California

Quads: Stockton West (462A), Woodward Island (463A), Clifton Court Forebay
(463D), Terminous (479C), Rio Vista (480B), Jersey Island (480C), Bouldin
Island (480D), Honker Bay (481C), Antioch North (481D), Dozier (498D)

Habitat: Marshes and Swamps

Elevation: 0-3 m.

Notes: Known in CA from several occurrences in the Delta; occurrence at Pt.
Reyes NS, MRN Co. (485C) needs verification.  Also found on the Atlantic Coast,
where threatened by habitat destruction.  Native to CA, although The
Jepson Manual states otherwise.

SCUTELLARIA GALERICULATA
"marsh skullcap"                                     Family: Lamiaceae

Life Form: Perennial herb (rhizomatous)                   Blooms: June-September

CNPS List: [2] R/T/E in CA, but more common elsewhere      R-E-D: 2-2-1

State: [None] No state status

Federal: [None] No federal status

Counties: El Dorado, Lassen, Modoc, Nevada, Placer, Plumas, Shasta, San Joaquin,

Siskiyou [?], Oregon, widespread outside of California

Quads: Woodward Island (463A), Bouldin Island (480D), Emerald Bay (523A),
Homewood (538C), Truckee (554C), Blairsden (588D), Antelope Lake (604A),
Chester (624C), Big Swamp (677A), Fall River Mills (678C), Pittville
(678D), Bray (714B), Beaver Mtn. (726B), Steele Swamp (727B)

Habitat: Lower montane coniferous forest, Meadows (mesic), Marshes and Swamps

Elevation: 0-2,100 m.
Notes: Is SIS Co. occurrence a misidentification?  Occurrences from the Delta in
SJQ Co. need further study.



TROPIDOCARPUM CAPPARIDEUM
"caper-fruited tropidocarpum"                        Family: Brassicaceae

Life Form: Annual herb                                    Blooms: March-April

CNPS List: [1A] Presumed extinct in California             R-E-D:   *

State: [None] No state status

Federal: [SOC] Species of Concern

Counties: Alameda [extirpated], Contra Costa [extirpated], Glenn [extirpated],
Monterey [extirpated], Santa Clara [extirpated], San Joaquin [extirpated]

Quads: Cosio Knob (318C) [extirpated], Palo Alto (428B) [extirpated], Cupertino
(428D) [extirpated], Tracy (444B) [extirpated], Midway (445A)
[extirpated], Altamont (445B) [extirpated], Woodward Island (463A)
[extirpated], Byron Hot Springs (463C) [extirpated], Clifton Court Forebay
(463D) [extirpated], Clayton (464B) [extirpated], Willows (578C)
[extirpated]

Habitat: Valley and foothill grassland (alkaline hills)

Elevation: 1-455 m.

Notes: Attempts to rediscover this plant have been unsuccessful.

















RDD\010640009.DOC\FORMERLY (WRG232.DOC)-EAST ALTAMONT 8.2 E-1 3/5/01 4:22 PM

Russell T. Huddleston
Staff Biologist

Education
B.S., Biology, 1998

Relevant Experience
Mr. Huddleston is an experienced field biologist and plant ecologist with experience in
plant community classification, habitat assessment, and performing rare plant inventories
and monitoring. He has specific expertise in vernal pool ecosystems and restoration of
native grasslands and has authored several scholarly papers on these topics.

Representative Projects
• Pipeline/Transmission Line Alternatives Study, Teayawa Energy Center, Calpine

Corporation, Riverside County, California. Provided habitat mapping along several
proposed pipeline and transmission line routing alternatives in the Coachella Valley.
The approximately 40 miles of alternative utility alignments are associated with a
proposed 600-MW generating facility. Habitat types included Sonoran Desert creosote
scrub, alkali scrub, desert riparian areas, palm oases, and tamarisk woodlands.

• Proposed Sewer Alignment, Vallejo Flood and Sanitation District, California.
Conducted preconstruction plant surveys for special- status species along a proposed
sewer pipeline alignment. Habitat types included intertidal marsh, annual grasslands,
wet meadows, riparian areas, and wetlands.

• Wastewater Treatment Facility Survey, City of Sacramento, California. Conducted a
survey of the City's wastewater treatment facility for the presence of rose mallow, a
plant species of concern.

• Riley Street Extension, City of Folsom, California. Conducted a survey and inventory
of Valley elderberry shrubs as part of the Riley Street extension. This plant provides
habitat for the Valley elderberry longhorn beetle, listed as a “threatened” species under
the federal Endangered Species Act.

• Field Biology, The Nature Conservancy, Southwestern Oregon. Worked as a field
biologist with The Nature Conservancy in southwestern Oregon. Involved with a
diversity of habitats, including grasslands, oak savannas, vernal pools, and serpentine
forests. Responsibilities included measuring and monitoring rare plant species and
vegetation communities, habitat assessment, plant surveys, weed management, and
habitat restoration.
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Erik J. Koford
Senior Biologist/Project Manager

Education
M.S., Ecology, 1987
B.A., Zoology, 1977

Professional Registrations
Certified Wildlife Biologist: The Wildlife Society

Relevant Experience
Mr. Koford has more than 20 years of experience in preparing environmental permitting
documents, wildlife and fisheries investigations, threatened and endangered species
surveys, EIS/EIRs, water quality evaluations, and environmental regulatory compliance. He
has assisting clients in satisfying the requirements of CEC, FERC, SMARA, CERCLA, RCRA,
NEPA, and CEQA. Mr. Koford has expertise in the California and federal Endangered
Species Acts and has performed endangered species field surveys in 18 states and countries.

Representative Projects
• Application for Certification for East Altamont Energy Center, Tracy California.

Deputy project manager to prepare AFC for 1,100-MW natural-gas powered electricity
center. Task leader for wildlife and water quality elements of the AFC and responsible
for team coordination, budget tracking, and quality control.

• Application for Certification for Natural Gas-fired Energy Facilities, Pacific Gas &
Electric Company, San Mateo, Santa Clara, and San Francisco. Deputy project manager
responsible for preparing water, biology, soil and agricultural resources sections of three
AFCs on an expedited schedule. Special legislation required preparation of the three
documents in 15 days. As deputy PM, was responsible for proposal, costing, scheduling,
team management and direction, as well as project execution within the required time.

• Feasibility Analysis for Potential Cogeneration Sites, Nevada Calpine Corporation,
Clark County and Washoe County, Nevada. Project manager for identifying necessary
permits and approvals under NEPA, UEPA, county, local, and tribal jurisdictions.
Addressed potential water supply issues and constraints represented by the presence of
state or federally listed endangered species. Also provided guidance on a strategic
approach to permitting the proposed generating facilities.

• EIR/EIS for Teayawa Energy Center, Riverside County, California. Conducted
biological analysis, including field surveys, agency consultations, and wetland
determinations for proposed 600-MW generating facility site. Also investigated
approximately 40 miles of alternative alignments for gas, water, and transmission lines.

• Biological Constraints Analysis and Strategic Permitting Support for Three Potential
Central Valley Generating Facility Sites, Calpine Corporation, Tracy, Lathrop, and
Lodi, California. Conducted biological constraints analysis and field surveys and
provided permitting support for potential cogeneration facilities in the Central Valley.



Erik J. Koford
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The scope of the investigations included wetlands, endangered species, water quality,
water supply, and compliance issues.

• Storm Water Pollution Prevention Plan for DEC Generating Facility Construction,
Calpine Corporation, Pittsburg, California. Prepared SWPPP for project construction at
the proposed Delta Energy Center cogeneration plant site and for gas, water, and
transmission line alignments.

• Application for Certification, Metcalf Energy Center Cogeneration Project, Calpine
Corporation, San Jose, California. Prepared responses to comments from the public and
California Energy Commission (CEC) on biological and water quality issues addressed
in the AFC, which was prepared for the CEC. Conducted supplemental environmental
analyses for West End Access Road and utility alignments, water supply, erosion
control, and drainage plans. Provided strategic advice and assistance on mitigation
measures for Bay checkerspot butterfly and serpentine habitat.

• Devil's Nose/Cross County Water-Power Project, FERC License Application, County
Water Resources Agency, Amador County, California. Conducted spotted owl and
bald eagle surveys for impact analysis of proposed hydroelectric development. Provided
location, mapping, and habitat quality verification for spotted owl habitat to replace
habitat to be inundated by reservoir. Habitat verification consisted of review of aerial
photographs, vegetation, and use maps and ground truthing.

• Stockton Cogeneration Plant and Supplementary EIR, Air Products Corporation,
Stockton, California. Performed wildlife assessment and survey and project review for
potential impacts to public health, water quality, and fish and wildlife resources
resulting from cogeneration facility discharges. Primary author of SEIR. Analyzed fish,
wildlife, and threatened and endangered species impact of cooling tower discharges for
supplemental EIR. Involved field surveys, literature research, documentation, and toxics
analysis.

• Threatened and Endangered Species Surveys for New Transmission and Gas Line
Corridors, Sacramento Municipal Utility District, Sacramento County, California.
Performed threatened and endangered species surveys of 80 miles of alternative new
utility corridors in Sacramento and Yolo counties. Located occurrences of state-protected
species, including giant garter snake, Swainson hawk, tri-colored blackbird, and vernal
pool invertebrates (i.e., Branchinecta, Linderiella , and Lepidurus ).

• Wildlife and HEP Evaluations for Ramsey-French Meadow Hydroelectric Project,
Northern California Power Agency, Upper Stanislaus River, Tuolumne County,
California. Performed wildlife and threatened and endangered species evaluations of
proposed diversions, tunnel, storage reservoirs, and transmission lines for hydroelectric
project. Prepared Initial Consultation Package, performed spotted owl, goshawk, and
deer surveys, and facilitated HEP team agency meetings.

• California-Oregon Transmission Project EIS/EIR, Transmission Agency of Northern
California. Performed threatened and endangered species evaluations for portions of
300-mile, 500-kV transmission line. Reviewed proposed transmission line routes for
impacts on wildlife and threatened and endangered species (spotted owls, bald eagles,
deer winter range) and sensitive habitats (vernal pools, wetlands).
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Summary

Sixteen years experience in forestry,
botany
 and plant ecology.

Expertise in rare plant surveys and plant
community classification.

Employment History

KEA Environmental, Inc.
Sacramento, CA
1996-present, Botanist

Humboldt State University, Biological
Sciences Department
Arcata, CA
1995-1996, Lecturer, Plant Ecology Lab

Klamath National Forest
Orleans, CA
1995, Crew Leader and Lead Botanist

Humboldt State University, Biological
Sciences Department
Arcata, CA 1994-1995, Teaching
Assistant,
Plant Taxonomy

Winzler & Kelly Consulting Engineers
Eureka, CA
1992, Botanist

BioSystems Analysis, Inc.
Santa Cruz, CA
1991-1992, Botanist

Plumas National Forest
Quincy, CA
1989-1990, Botanist

Humboldt State University Foundation
Arcata, CA
1990, Restoration Assistant

Tongass National Forest
Juneau, AK
1983-1985, Biological Technician

Education

B.S., Environmental Biology
Humboldt State University, 1990

Graduate Studies, Plant Ecology
Humboldt State University, 1993

Certification

1,400-hour Forestry Technician Program
Kenai Peninsula Community College,
Seward, AK

Richard Dwerlkotte has 16 years of experience
in forestry, botany, and plant ecology. His
diverse professional background includes
private-sector consulting and employment
with the U.S. Forest Service in the Plumas,
Klamath, and Tongass national forests. Mr.

Dwerlkotte has strong taxonomic abilities and
has developed a solid understanding of vege-
tation types within the western United States.

Mr. Dwerlkotte regularly conducts special-
status plant surveys, assesses project impacts,
and develops mitigation plans. Recent
examples include the special-status plant
surveys, impact assessment, and mitigation
planning for the Alturas Transmission Line
Project between Alturas, California, and Reno,
Nevada. His responsibilities as the revege-
tation specialist and restoration inspector on
the Alturas project required extensive
communication and negotiation with cons-
truction and agency personnel promoting a
cooperative, proactive approach to ensure
environmental compliance.

He has recently completed a large scale
vegetation mapping project for a transmission
line project between Nucla and Telluride,
Colorado. Mr. Dwerlkotte has also completed
a vegetation characterization and mapping
project on 270,000 acres in the upper
Sacramento River watershed. He has worked
on the Ecological Classification Project and
the Forest Inventory Assessment Program on
the Klamath and portions of the Siskiyou and
Shasta-Trinity national forests.

Mr. Dwerlkotte has collected data on forest
insects and disease in Alaska; delineated
wetlands in Guam; taught laboratory and
field oriented plant ecology and plant taxo-
nomy courses; conducted special-status plant
surveys; compiled species lists; designed,
conducted, and supervised mitigation for
special-status plants and sensitive habitats;
coordinated and conducted large field data
collection efforts; and managed, conducted
and documented construction monitoring and
inspection activities. He also has acted as
client liaison and facilitated reports for
pipeline, power line, and road expansion
projects in California and portions of Nevada,
Utah, and Colorado.

Richard Dwerlkotte
Botanist, Plant Ecologist



RDD\010640009.DOC\FORMERLY (WRG232.DOC)-EAST ALTAMONT 8.2 E-5

Representative Projects
Alturas Intertie Transmission Line Project, California and Nevada - Managed reclamation
and revegetation mitigation monitoring and inspection for this 165-mile-long transmission
line corridor between Alturas, California and Reno, Nevada. Activities include inspections
of performed contract specifications for recontouring, erosion control and revegetation; as
revegetation specialist monitored the seed mixes applied to reclaimed areas within 26
different plant communities, including 12 sensitive community types to ensure environ-
mental compliance. Also supervised construction phase mitigation monitoring and
conducted preconstruction surveys for noxious weeds and special-status plants. Sierra
Pacific Power Company (1996-present)

Skyline Road East, Skyline Road South, Skyline Road Extension Projects, Lassen County
- Conducting biological technical studies including wetlands delineations, plant community
characterization and mapping and documentation of special-status plant species surveys for
three new road projects in and near Susanville, CA. Hughes Environmental/County of Lassen
(1999-present)

County Road A-2, Lassen County - Conducted biological technical studies including
wetlands delineations, plant community characterization and mapping and documentation
of special-status plant species surveys for this road improvement project near Bieber, CA.
Hughes Environmental/County of Lassen (1999)

County Road 56, Modoc County - Conducted plant community characterization and
mapping and documentation of special-status plant species surveys and wetlands
delineations for road improvement project near Alturas, CA. Hughes Environmental/County of
Modoc (1999)

Tuscarora Gas Transmission Project, Oregon, California, Nevada  - Conducted post-
construction revegetation and special-status plant recovery monitoring. This include
collecting vegetation transect data as well as censussing or sampling, special-status plant
populations along a 229-mile gas pipeline route that extends from the CA/OR border to
Tracy, NV. Tuscarora Gas Transmission Company (1996-1998)

Nucla-Telluride Transmission Line EIS, Colorado - Conducted botanical field surveys to
characterize and map habitat types in 130 miles of alternative alignments, modifications to a
five substations, 15 miles of distribution lines, and 10 miles of new access roads. Assessing
impacts to biological resources, preparing biological sections of the draft EIS, and will
respond to comments. View Point West and Tri State Generation and Transmission Association
(1998-1999)

MAPCO Pipeline Project, Colorado, Utah - Supervised and conducted sensitive plant and
noxious weed surveys and jurisdictional waters and wetland delineations for the Mid-
America Pipeline Company’s (MAPCO) proposed Rocky Mountain Loop. Surveys were
conducted along approximately 200 miles of the proposed pipeline right-of-way, which is
200 feet wide, along approximately 30 miles of proposed access roads, and within 30
proposed offline facilities (e.g., pipe storage sites). ENSR/MAPCO (1998)
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Proposed Native American Burial Protection
Plan for the Calpine East Altamont Energy
Center Construction Program

A. Statement of Purpose
The intent of this agreement is to protect Native American burials, isolated human remains,
and associated grave objects from destruction during the construction of facilities associated
with the Applicant’s East Altamont Energy Center. A schematic plan is presented as Figure
8.3-5 of the AFC report.

This agreement applies specifically to the construction of facilities (access roads, pipelines,
transmission lines, etc.) associated with the development of the East Altamont Energy
Center near Tracy, in both San Joaquin and parts of Alameda and Contra Costa counties,
California. Because there are no federal lands associated with this project, any and all
discovered Native American burials, isolated human remains, and associated grave objects
will be treated in accordance with the provisions of the State of California Public Resources
Code Section 5097.98 and Health and Safety Code Section 7050.5.

The intent of this agreement is to fulfill the requirements for treatment of human remains
that may be specified in any Memorandum of Agreement (MOA) among the California
Energy Commission (CEC), the State Historic Preservation Officer (SHPO), the Native
American Heritage Commission (NAHC), Alameda, Contra Costa, or San Joaquin counties
(County), and any other parties concerning this project. Other parties might include state
and/or federal agencies that may become involved as a result of project permitting or
licensing. The Applicant will provide funding for the project and the CEC has been
designated as the lead agency for regulatory compliance.

B. Description of Authority
The coordination of the procedures outlined within this agreement is the responsibility and
under the authority of the CEC. As the lead agency for ensuring compliance with CEQA
(and possibly the lead agency for compliance with Section 106 of the National Historic
Preservation Act if federal agency participation occurs), the CEC is responsible for
guaranteeing that the stipulations of this agreement are carried out.

Section 7050.5 of the California Health and Safety Code stipulates:

• (b) In the event of discovery or recognition of any human remains in any location other
than a dedicated cemetery, there shall be no further excavation or disturbance to the site
or any nearby area reasonably suspected to overlie adjacent remains until the County
Coroner in accordance with Chapter 10 (commencing with Section 27460) of part 3 of
Division 2 of Title 3 of the Government Code, or any other related provisions of law
concerning investigation of the circumstances, manner, and cause of death, and the



H:\161327\EAEC AFC\APPENDIX\APPENDIX 8.3A_B.DOC 3

recommendations concerning treatment and disposition of the human remains have
been made to the person responsible for the excavation, or his or her authorized
representative in the manner provided in Section 5097.98 of the Public Resources Code.
The Coroner has made his/her determination within two working days from the time
the person responsible for the excavation or his or her authorized representative, notifies
the Coroner of the discovery or recognition of the human remains.

• If the Coroner determines that the remains are not subject to his or her authority and if
the Coroner recognizes the human remains to be those of a Native American, or has
reason to believe that they are those of a Native American, he or she shall contact, by
telephone within 24 hours, the Native American Heritage Commission.

To ensure compliance with this State Law, the following procedures will apply.

C. Authority to Halt Construction
1. The construction contract will inform the contractor (and subcontractors) of the

possibility of inadvertent discovery of human remains and will require them to avoid
damage to such remains by immediately ceasing all disturbing activities at the find
location. The Field Superintendent or equivalent will inform the construction crew
regarding the procedures for protection of discovered human remains at the start of the
project.

2. The construction Field Superintendent or his/her designate shall have the authority and
responsibility to temporarily halt construction operations within 25 meters of the
discovered remains if the location is not being monitored by the Applicant’s
archaeological consultant or Native American monitor. If the Applicant’s archaeological
consultant or Native American representative is monitoring the location, then the
monitor will have the authority to halt construction within 25 meters of the find. The
construction contractor or subcontractor, archaeologist or Native American monitor
shall maintain a log of each work stoppage caused by the inadvertent discovery of
potential or confirmed human remains, including the date and time that operations are
halted and the date and time that authorized construction operations begin again.

D. Procedures When Skeletal Remains are Found
These procedures will be followed for all initial finds at known archaeological sites and in
each case for isolated finds outside identified archaeological sites.

1. The archaeologist, Native American monitor, or construction crewmember (if the
archaeologist or Native American Monitor is not present) shall inform the construction
Field Superintendent that a work crew has been requested to stop work due to the
discovery of human skeletal remains.

2. The Applicant shall offer the assistance of a project archaeologist to the Coroner to
provide information about the discovery that will assist the Coroner in determining
whether the remains are those of a deceased Native American. If the Coroner has reason
to believe that the human remains are those of a deceased Native American, he/she is
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required by law to contact the State of California Native American Heritage Commission
(NAHC) by telephone within 24 hours of their determination.

3. Upon notice that the Coroner has determined that the remains are those of a deceased
Native American, the project archaeologist will notify the following persons:

A.
B.
C.

4. The archaeologist will contact the NAHC to verify that they have been contacted by the
County Coroner and will arrange to receive recommendations from the Most Likely
Descendents (MLDs) identified by the NAHC pursuant to Section 5097.98 (a) of the
California Public Resources Code.

E. Protection While Awaiting Recommendations from Most
Likely Descendents

Protection of Native American human burials shall be accomplished by: (1) keeping any
discovery confidential; and (2) securing the discovery locality to prevent disturbance of
remains and associated materials. Only those persons listed above in Section D will be
notified of a find once it has been covered in place or moved in accordance with
recommendations of the MLD. Methods to protect a find will include fencing, covering the
remains with a protective material and culturally sterile soil or plywood, and if vandalism
should be considered a threat, establish a 24-hour site security monitor.

F. Treatment as Recommended by Most Likely Descendents
Human remains will be treated in accordance with recommendations of the MLD identified
by the NAHC. In general, the recommendations will follow those set forth below.

1. Leave In Place. If the gravesite is located in an area not subject to further disturbance,
the remains will be left in place and covered with soil. This is the preferred treatment.

2. Expose and Remove for Reburial. If protection against disturbance during project
construction or future development cannot be reasonably assured, remains may be
removed for reburial with the MLD’s consent. An archaeologist with osteological
expertise will carefully and respectfully excavate the burial to expose in place the
skeletal remains and any associated grave objects in the presence of a Native American
monitor.

3. Store Temporarily. Each human burial with its associated grave objects will be stored
together as a burial unit. A burial unit will be stored in a secure locked room at a
location approved by the MLD.

4. Laboratory Analysis. There will be no viewing, handling, or analysis of stored burial
units unless the MLD has recommended specific analyses.
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5. Reburial. Human burials with their associated grave objects will be reburied at a
location within the appropriate County.

G. Reporting
The reburial locality will be formally recorded as an “Archaeological Redeposit” with its
confidential location shown on a USGS 7.5-minute map. A Burial Treatment Report will be
compiled by the project archaeologist and will consist of a list of locations from which
burials were removed, individual burials designations, the Archaeological Redeposit
Record(s) documenting the reburial location, dates of excavation and reinternment, and
individuals (with affiliation) present during reinternment. The Burial Treatment Report
shall be considered a highly sensitive, confidential record and copies will be provided to the
MLD and filed with the NAHC, the appropriate office of the California Historical Resources
Information System, the appropriate County Coroner’s office, and with any involved state
or federal agencies. Full reporting of human remains will be contained in the Archaeological
Data Recovery Report.

H. Curation of Archaeological Material Not Associated with
Human Remains

Materials recovered during survey, evaluation and data recovery efforts will be curated at a
facility that meets the criteria set forth in 36 CFR 79 (e.g., San Francisco State University).
Items considered to be of a sacred and/or ceremonial nature as agreed upon by the MLD
will be returned to (name of tribe).



Appendix 8.5
Detailed Continuous Noise Monitoring Results
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SITE 1
Nearest Residence on Kelso Road (1/22-1/23/2001)

Time Leq L10 L90 Time Leq L10 L90
2:00 PM 50.8 45.0 33.0 10:00 PM 53.4 39.0 33.5
2:10 PM 43.1 46.5 34.5 10:10 PM 44.3 43.5 31.5
2:20 PM 42.1 42.5 31.5 10:20 PM 52.0 41.5 30.0
2:30 PM 40.2 44.0 33.0 10:30 PM 53.1 38.5 31.0
2:40 PM 48.7 49.5 36.0 10:40 PM 38.6 41.0 32.5
2:50 PM 44.2 48.0 34.5 10:50 PM 38.4 41.0 31.5
3:00 PM 45.4 48.0 34.0 11:00 PM 38.9 41.0 34.0
3:10 PM 37.5 41.0 32.0 11:10 PM 38.2 40.5 34.0
3:20 PM 48.2 51.0 33.0 11:20 PM 37.9 41.0 32.0
3:30 PM 44.2 48.0 33.5 11:30 PM 36.8 39.5 33.5
3:40 PM 47.5 51.5 37.0 11:40 PM 36.6 40.0 29.5
3:50 PM 44.6 46.5 34.0 11:50 PM 38.6 41.0 30.5
4:00 PM 39.9 42.5 35.0 12:00 AM 35.5 37.0 33.5
4:10 PM 44.0 45.5 31.0 12:10 AM 53.8 41.5 35.0
4:20 PM 48.2 52.5 35.0 12:20 AM 33.9 37.0 28.5
4:30 PM 43.8 44.0 36.0 12:30 AM 58.2 40.5 31.5
4:40 PM 46.8 51.0 39.0 12:40 AM 34.4 37.0 28.5
4:50 PM 46.0 49.5 36.0 12:50 AM 36.7 40.0 32.5
5:00 PM 43.5 47.5 36.5 1:00 AM 34.8 37.0 31.5
5:10 PM 48.5 51.5 39.5 1:10 AM 33.7 35.0 31.5
5:20 PM 48.7 52.0 39.5 1:20 AM 55.3 38.5 29.0
5:30 PM 56.1 55.5 39.5 1:30 AM 34.8 37.0 31.5
5:40 PM 50.1 53.5 41.5 1:40 AM 30.8 37.5 29.5
5:50 PM 45.7 48.0 40.0 1:50 AM 31.5 33.0 28.5
6:00 PM 50.5 54.0 41.0 2:00 AM 34.5 36.0 28.5
6:10 PM 51.6 54.5 41.5 2:10 AM 34.7 37.0 31.5
6:20 PM 47.3 49.0 40.0 2:20 AM 33.9 36.5 29.5
6:30 PM 46.0 45.5 38.0 2:30 AM 31.0 33.5 27.5
6:40 PM 49.2 50.5 37.0 2:40 AM 32.4 35.5 28.5
6:50 PM 50.1 53.5 37.5 2:50 AM 37.0 39.0 27.0
7:00 PM 47.3 49.5 39.5 3:00 AM 38.8 41.0 30.0
7:10 PM 41.6 44.0 35.5 3:10 AM 36.9 39.0 30.0
7:20 PM 49.9 49.0 39.5 3:20 AM 35.1 37.0 30.5
7:30 PM 45.4 48.0 35.5 3:30 AM 51.1 39.5 31.0
7:40 PM 43.3 42.5 34.0 3:40 AM 33.1 35.5 29.0
7:50 PM 48.5 50.0 35.5 3:50 AM 31.0 33.5 28.5
8:00 PM 46.0 49.0 34.0 4:00 AM 51.6 41.0 29.5
8:10 PM 38.1 40.5 33.5 4:10 AM 33.1 34.0 30.0
8:20 PM 39.8 42.5 32.0 4:20 AM 54.1 41.5 31.5
8:30 PM 40.6 39.5 31.5 4:30 AM 35.4 38.5 31.0
8:40 PM 43.0 48.0 34.5 4:40 AM 35.4 37.5 32.0
8:50 PM 34.2 36.5 30.0 4:50 AM 35.7 38.5 31.0
9:00 PM 36.3 39.5 30.0 5:00 AM 35.0 38.0 30.5
9:10 PM 38.3 40.5 34.0 5:10 AM 37.9 41.0 31.5
9:20 PM 53.7 43.0 35.0 5:20 AM 37.6 41.5 30.5
9:30 PM 37.0 39.0 33.0 5:30 AM 39.1 42.5 34.0
9:40 PM 38.9 41.0 35.0 5:40 AM 59.4 47.0 36.0
9:50 PM 38.9 41.5 33.0 5:50 AM 57.8 46.0 37.5
6:00 AM 42.9 45.5 37.0 9:30 AM 56.4 36.0 33.0
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SITE 1
Nearest Residence on Kelso Road (1/22-1/23/2001)

Time Leq L10 L90 Time Leq L10 L90
6:10 AM 45.4 48.5 40.5 9:40 AM 49.9 35.5 31.5
6:20 AM 53.6 47.5 39.0 9:50 AM 34.0 35.0 32.0
6:30 AM 45.7 48.5 40.5 10:00 AM 61.6 50.0 33.5
6:40 AM 57.6 47.5 39.5 10:10 AM 42.9 48.0 34.0
6:50 AM 53.9 47.5 39.0 10:20 AM 62.6 50.5 32.5
7:00 AM 56.3 44.0 38.0 10:30 AM 39.3 38.5 32.5
7:10 AM 42.3 45.0 38.5 10:40 AM 53.5 40.0 32.5
7:20 AM 58.2 48.0 38.0 10:50 AM 42.1 45.5 34.5
7:30 AM 56.3 48.5 37.0 11:00 AM 53.1 42.0 34.5
7:40 AM 54.4 42.5 37.0 11:10 AM 57.4 41.0 34.0
7:50 AM 59.0 44.5 36.0 11:20 AM 59.0 44.5 32.5
8:00 AM 47.8 42.0 35.0 11:30 AM 56.9 44.5 33.5
8:10 AM 60.2 45.5 32.5 11:40 AM 62.4 49.5 34.5
8:20 AM 56.1 44.0 31.0 11:50 AM 59.5 45.5 31.5
8:30 AM 60.5 46.0 31.0 12:00 PM 60.0 45.0 32.0
8:40 AM 54.2 45.0 31.5 12:10 PM 51.9 40.0 30.0
8:50 AM 54.4 43.5 31.5 12:20 PM 60.9 51.0 34.5
9:00 AM 52.6 44.5 32.0 12:30 PM 61.3 52.0 33.5
9:10 AM 58.2 44.0 33.5 12:40 PM 53.0 33.5 34.0
9:20 AM 58.4 37.5 33.0 12:50 PM 54.3 44.0 34.5

Measured L90 Values
Nearest Residence Southeast of Site (Franco Property)

January 22-23, 2001
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SITE 2
Nearest Homes Northeast of Site (1/22-1/23/2001)

Time Leq L10 L90 Time Leq L10 L90
2:50 PM 55.2 48.0 37.5 10:40 PM 46.2 51.0 27.5
3:00 PM 43.1 46.0 35.5 10:50 PM 42.7 47.0 29.5
3:10 PM 39.4 42.5 33.0 11:00 PM 45.6 49.0 38.0
3:20 PM 38.2 40.0 32.5 11:10 PM 41.9 45.5 31.0
3:30 PM 39.8 43.5 33.5 11:20 PM 46.3 50.5 31.5
3:40 PM 50.2 54.0 38.0 11:30 PM 46.6 51.0 28.5
3:50 PM 44.9 50.0 36.0 11:40 PM 43.6 47.5 29.5
4:00 PM 41.1 42.5 35.0 11:50 PM 41.9 47.0 28.0
4:10 PM 39.7 42.0 34.5 12:00 AM 44.6 48.5 32.0
4:20 PM 46.2 48.5 35.0 12:10 AM 41.9 46.5 27.0
4:30 PM 43.8 47.0 37.0 12:20 AM 39.5 45.0 29.0
4:40 PM 48.2 51.5 39.5 12:30 AM 43.4 49.0 30.5
4:50 PM 50.3 51.0 43.5 12:40 AM 38.9 43.5 28.5
5:00 PM 46.2 48.5 38.5 12:50 AM 37.0 40.5 27.5
5:10 PM 49.2 52.0 43.5 1:00 AM 43.5 48.0 26.0
5:20 PM 50.5 53.0 45.0 1:10 AM 42.7 47.5 27.0
5:30 PM 51.6 53.0 45.5 1:20 AM 38.0 42.5 26.5
5:40 PM 51.1 52.0 41.5 1:30 AM 40.6 46.0 27.0
5:50 PM 58.9 50.5 40.5 1:40 AM 44.1 49.0 27.0
6:00 PM 45.7 48.5 41.0 1:50 AM 45.1 49.5 28.5
6:10 PM 49.0 51.5 42.0 2:00 AM 44.6 50.0 27.5
6:20 PM 47.7 50.5 41.0 2:10 AM 46.5 51.5 30.0
6:30 PM 49.6 53.0 39.5 2:20 AM 43.4 47.5 31.0
6:40 PM 47.3 51.0 38.0 2:30 AM 44.7 49.0 31.0
6:50 PM 47.1 49.5 40.0 2:40 AM 51.5 55.5 30.5
7:00 PM 51.1 53.5 45.0 2:50 AM 46.0 50.0 32.0
7:10 PM 47.6 51.0 38.5 3:00 AM 49.4 54.5 32.0
7:20 PM 47.9 51.5 38.0 3:10 AM 48.6 50.5 32.0
7:30 PM 53.8 57.5 43.5 3:20 AM 46.5 51.0 32.5
7:40 PM 48.2 51.0 38.0 3:30 AM 49.1 52.5 39.0
7:50 PM 44.6 47.0 35.5 3:40 AM 45.4 49.5 34.0
8:00 PM 49.2 52.0 40.0 3:50 AM 44.2 47.5 37.0
8:10 PM 48.1 51.0 38.5 4:00 AM 41.3 44.5 35.0
8:20 PM 48.3 51.5 39.5 4:10 AM 47.2 50.5 39.5
8:30 PM 46.0 49.5 36.0 4:20 AM 44.6 49.0 34.5
8:40 PM 48.8 54.0 37.5 4:30 AM 47.7 51.5 40.0
8:50 PM 46.8 49.5 37.5 4:40 AM 47.5 51.0 38.5
9:00 PM 51.2 54.0 37.0 4:50 AM 51.2 53.5 44.5
9:10 PM 47.5 50.5 37.5 5:00 AM 50.9 55.0 43.0
9:20 PM 47.9 51.5 37.0 5:10 AM 50.8 54.0 42.0
9:30 PM 44.0 47.0 32.5 5:20 AM 52.4 55.5 44.5
9:40 PM 49.1 53.0 36.0 5:30 AM 50.0 52.5 45.0
9:50 PM 49.0 52.5 31.0 5:40 AM 49.6 52.5 44.0
10:00 PM 48.0 51.0 37.0 5:50 AM 52.6 55.5 46.0
10:10 PM 47.5 51.0 33.0 6:00 AM 54.2 56.5 49.0
10:20 PM 48.1 51.5 34.0 6:10 AM 54.5 57.0 51.5
10:30 PM 44.7 49.0 30.5 6:20 AM 56.9 59.0 53.0
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SITE 2
Nearest Homes Northeast of Site (1/22-1/23/2001)

Time Leq L10 L90 Time Leq L10 L90
6:30 AM 58.5 60.5 56.0 10:00 AM 44.9 47.0 41.0
6:40 AM 56.5 58.0 53.0 10:10 AM 44.1 46.0 41.0
6:50 AM 58.7 61.5 54.0 10:20 AM 47.6 50.5 41.0
7:00 AM 60.1 62.0 55.5 10:30 AM 49.1 51.5 43.5
7:10 AM 57.3 59.0 54.0 10:40 AM 50.0 52.0 46.5
7:20 AM 60.2 62.5 55.5 10:50 AM 50.0 52.5 45.0
7:30 AM 59.4 62.0 53.0 11:00 AM 49.5 52.5 42.5
7:40 AM 59.8 62.5 53.0 11:10 AM 51.0 53.5 44.5
7:50 AM 54.5 58.0 48.5 11:20 AM 54.7 58.5 44.5
8:00 AM 53.3 56.0 48.5 11:30 AM 50.4 53.5 43.5
8:10 AM 51.9 54.5 47.5 11:40 AM 48.7 51.0 44.5
8:20 AM 50.1 52.5 46.5 11:50 AM 49.7 53.0 41.0
8:30 AM 49.0 51.5 45.0 12:00 PM 51.5 55.5 41.5
8:40 AM 48.4 51.0 44.0 12:10 PM 51.1 55.5 40.5
8:50 AM 48.8 50.5 46.0 12:20 PM 53.5 56.5 46.5
9:00 AM 48.3 50.0 44.5 12:30 PM 51.6 54.0 47.5
9:10 AM 51.3 53.0 46.5 12:40 PM 52.0 54.5 48.0
9:20 AM 48.3 52.5 41.5 12:50 PM 51.1 55.5 45.0
9:30 AM 44.3 46.0 41.5 1:00 PM 53.5 56.5 49.0
9:40 AM 47.9 49.5 42.5 1:10 PM 53.6 53.5 44.0
9:50 AM 46.8 48.5 42.5

Measured L90 Values
Nearest Homes Northeast of Site (on Lindeman Road)

January 22-23, 2001
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APPENDIX 10A

Civil Engineering Design Criteria

10A1 Introduction
This appendix summarizes the codes, standards, criteria and practices that will be generally
used in the design and construction of civil engineering systems the project. More specific
project information will be developed during execution of the project to support detailed
design, engineering, material procurement specification and construction specifications as
required by the California Energy Commission.

10A2 Codes and Standards
The design of civil engineering systems for the project will be in accordance with the laws
and regulations of the federal government, the State of California, the county, the city and
industry standards. The current issue or edition of the documents at the time of filing of this
Application for Certification (AFC) will apply, unless otherwise noted. In cases where
conflicts between the cited documents exist, requirements of the more conservative
document will be used.

10A2.1 Civil Engineering Codes and Standards
The following codes and standards have been identified as applicable, in whole or in part, to
civil engineering design and construction of power plants.

• American Association of State Highway and Transportation Officials (AASHTO) -
Standards and Specifications

• American Concrete Institute (ACI) - Standards and Recommended Practices

• American Institute of Steel Construction (AISC) - Standards and Specifications

• American National Standards Institute (ANSI) - Standards

• American Society of Testing and Materials (ASTM) - Standards, Specifications and
Recommended Practices

• American Water Works association (AWWA) - Standards and Specifications

• American Welding Society (AWS) - Codes and Standards

• Asphalt Institute (AI) - Asphalt Handbook

• California Energy Commission - Recommended Seismic Design Criteria for Non-
Nuclear Generating Facilities in California, 1989

• Concrete Reinforcing Steel Institute (CRSI) - Standards
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• Factory Mutual (FM) - Standards

• National Fire Protection Association (NFPA) - Standards

• International Conference of Building Officials (ICBO) - Uniform Building Code (UBC),
1997

• Steel Structures Painting Council (SSPC) - Standards and Specifications

10A2.2 Engineering Geology Codes, Standards and Certifications
Engineering geology activities will conform to the applicable federal, state and local laws,
regulations, ordinances and industry codes and standards.

10A2.2.1 Federal
None are applicable.

10A2.2.2 State
The Warren-Alquist Act, PRC, Section 25000 et seq. and the California Energy Commission
(CEC) Code of Regulations (CCR), Siting Regulations, Title 20 CCR, Chapter 2, require that
Application for Certification (AFC) address the geologic and seismic aspects of the project.

The California Environmental Quality Act (CEQA), PRC 21000 et seq. and the CEQA
Guidelines require that potentially significant effects, including geologic hazards, be
identified and a determination made as to whether they can be substantially reduced.

10A2.2.3 County
California State Planning Law, Government Code Section 65302, requires each county to
adopt a general plan, consisting of nine mandatory elements, to guide its physical
development. Section 65302(f) requires that a seismic safety element be included in the
general plan.

The project development activities will require certification by a Professional Geotechnical
Engineer and a Professional Engineering Geologist during and following construction, in
accordance with the Uniform Building Code UBC), Chapter 70. The Professional
Geotechnical Engineer and the Professional Engineering Geologist will certify the placement
of earthen fills and the adequacy of the site for structural improvements, as follows:

• Both the Professional Geotechnical Engineer and the Professional Engineer will address
UBC Chapter 70, Sections 7006 (Grading Plans), 7009 (Cuts), 7012 (Terraces), 7013
(Erosion Control), and 7015 (Final Report).

• The Professional Geotechnical Engineer will also address UBC Chapter 70, Sections 7011
(Cuts) and 7012 (Terraces).

Additionally, the Professional Engineering Geologist will present findings and conclusions
pursuant to PRC, Section 25523 (a) and (c); and 20 CCR, Section 1752 (b) and (c).
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APPENDIX 10B

Structural Engineering Design Criteria

10B1. Introduction
This appendix summarizes the codes, standards, criteria and practices that will be generally
used in the design and construction of structural engineering systems for the Facility. More
specific project information will be developed during execution of the project to support
detailed design, engineering, material procurement specification and construction
specifications.

10B2. Codes and Standards
The design of structural engineering systems for the project will be in accordance with the
laws and regulations of the federal government, the State of California, Alameda County
ordinances, and the industry standards. The current issue or edition of the documents at the
time of filing of this Application for Certification (AFC) will apply, unless otherwise noted.
In cases where conflicts between the cited documents exist, requirements of the more
conservative document will be used.

The following codes and standards have been identified as applicable, in whole or in part, to
structural engineering design and construction of power plants:

• California Building Code (CBC), 1998 Edition.
• Amendments to CBC-1998, County of Alameda.
• American Institute of Steel Construction (AISC):

 a. Manual of Steel Construction - 9th Edition

 b. Specification for the Design, Fabrication and Erection of Structural Steel for
Buildings - ASD

 c. Specification for Structural Joints Using ASTM A325 or A490 Bolts

 d. Code of Standard Practice for Steel Buildings and Bridges

• American Concrete Institute (ACI):

 a. ACI 318 - 99, Building Code Requirements for Structural Concrete
 b. ACI 301 - 99, Specifications for Structural Concrete for Buildings
 c. ACI 543R - 00, Design, Manufacture, and Installation of Concrete Piles

• American Society of Civil Engineers (ASCE):

 a. ASCE 7-98 - Minimum Design Loads for Buildings and Other Structures
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• American Welding Society (AWS):

 a. D1.1 - Structural Welding Code - Steel
 b. D1.3 - Structural Welding Code - Sheet Steel

• Code of Federal Regulations, Title 29 - Labor, Chapter XVII, Occupational Safety and
Health Administration (OSHA).

 a. Part 1910 - Occupational Safety and Health Standards
 b. Part 1926 - Construction Safety and Health Regulations

• National Association of Architectural Metal Manufacturer (NAAMM) - Metal Bar
Grating Manual.

• Hoist Manufacturers Institute (HMI), Standard Specifications for Electric Wire Rope
Hoists (HMI 100).

• National Electric Safety Code (NESC), C2-1993.

• National Fire Protection Association (NFPA Standards).

 a. NFPA 850 Fire Protection for Electric Generating Plants.

• OSHA Williams-Steiger Occupational Safety and Health Act of 1970.

• Steel Deck Institute (SDI) - Design Manual for Floor Decks and Roof Decks.

• Design of Large Steam Turbine-Generator Foundations, ASCE 1987.

10B2.1 CEC Special Requirements
Prior to the start of any increment of construction, the proposed lateral force procedures for
project structures and the applicable designs, plans and drawings for project structures will
be submitted for approval.

Proposed lateral-force procedures, designs, plans, and drawings shall be those for:

• Major project structures
• Major foundations, equipment supports, and anchorage
• Large, field-fabricated tanks
• Turbine/generator pedestal; and
• Switchyard structures

10B3. Structural Design Criteria

10B3.1 Datum
Site topographic elevations will be based on an elevation survey conducted using known
elevation benchmarks.
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10B3.2 Frost Penetration
The site is located in an area free of frost penetration. Bottom elevation of all foundations for
structures and equipment, however, will be maintained at a minimum of 12 inches below
the finished grade.

10B3.3 Temperatures
The design basis temperatures for Civil and structural engineering systems will be as
follows:

• Maximum 105° F
• Minimum   25° F

10B3.4 Subsurface Conditions
Site-specific subsurface data are not available at this time. Instead, data from the 21 MW
Tracy biomass plant located off Schulte Road approximately 6 miles south of the project site
were reviewed. The following assumptions regarding soil type and foundation systems for
the proposed facility are based on this review conducted by geotechnical consultants
Kleinfelder, Inc., Stockton, California.

Based on Kleinfleder’s previous experience, it is anticipated that the soil conditions at the
Facility site will consist primarily of very stiff silt and clay soils. It is anticipated that
groundwater will be below the 15-foot depth. Based on loading information and allowable
settlement values provided by Parsons Energy and Chemicals Group, Inc., and Kleinfelder’s
experience with other power plants and large structures, Kleinfelder anticipates that settle-
ment criteria will control the foundation design selection for the major elements of the
project. In other words, in order to limit the maximum allowable post-construction settle-
ment to approximately one-half inch for the steam and combustion turbine/generator
facilities, it is Kleinfelder’s opinion that drilled, cast-in-place friction piers should be used.
Cast-in-place friction piers varying from 24 to 60 inches in diameter were used for the
nearby Tracy Thermal Energy Development. According to Kleinfelder’s records, the depths
of piers below the ground surface varied from approximately 15 feet for the smaller 24-inch
diameter piers to approximately 50 feet for the 60-inch diameter piers. Groundwater was
encountered in many of the excavations, and drilling fluid was used to maintain hole inte-
grity versus the use of steel casing. For design purposes, Kleinfelder anticipates a friction
value of 1,000 pounds per square foot (psf) for dead plus live loads with a one-third increase
for total loads including wind and seismic forces. Kleinfelder notes that the Tracy facility
was designed using slightly higher friction values since the groundwater was lower and the
silt and clay materials had higher strength.

In Kleinfelder’s opinion, the remaining elements of the project, the cooling tower and basin,
the water tanks, buildings, miscellaneous foundations, and transformers can all be placed
on spread, continuous, or ringwall foundations. Kleinfelder anticipates an allowable bearing
value of 2,000 psf for foundations supported directly on the near-surface silty clay soils.
Kleinfelder anticipates that the near-surface clay soils will grade to hard silt and clay
material at depths of approximately 4 to 5 feet below existing ground surface. Therefore, if
higher bearing values are desired, in the range of 3,500 psf, it may be possible to extend
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spread foundations to these depths. If desired, lean concrete can be used to backfill
foundation excavations up to approximately 18 to 24 inches below grade.

Resistance to lateral forces can be provided by passive pressure of the sides of the footings
against the soil and/or by friction on the base of the footing. Passive pressure available in
engineered fill or undisturbed, native soil may be taken as equivalent to the pressure
exerted by a fluid weighing 400 and 350 pcf, respectively. Resistance to lateral loads for
drilled piers will be provided by the resistance of the soil against the piers and by the
bending stiffness of the piers themselves. Typically, Kleifelder bases their recommendations
on programs such as COM624P (1993) originally developed by Dr. Lymon Reese.

A site-specific drilling and testing program will be conducted to confirm the above
assumptions. The field investigations, analyses, and geotechnical design criteria will be
summarized in a Geotechnical Report, scheduled to be issued in the summer of 2001.

10B3.5 Design Loads

10B3.5.1 General
Design loads for structures and foundations will comply with all applicable building code
requirements.

10B3.5.2 Dead Loads
Dead loads will consist of the weights of the structure and all equipment of a permanent or
semi-permanent nature including tanks, bins, wall panels, partitions, roofing, drains,
piping, cable trays, bus ducts, and the contents of tanks and bins measured at full operating
capacity. The contents of the tanks and bins, however, will not be considered as effective in
resisting structure uplift due to wind forces; but will be considered as effective for seismic
forces.

10B3.5.3 Live Loads
Live loads will consist of uniform floor live loads and equipment live loads. Uniform live
loads are assumed equivalent unit loads that are considered sufficient to provide for
movable and transitory loads, such as the weights of people, portable equipment and tools,
small equipment or parts, which may be moved over or placed on the floors during
maintenance operations, and planking. The uniform live loads will not be applied to floor
areas that will be permanently occupied by equipment.

Lateral earth pressures, hydrostatic pressures, and wheel loads from trucks will be
considered as live loads.

Uniform live loads will be in accordance with ASCE Standard 7, but will not be less than the
following:

a. Roofs 20 psf
b. Floors and Platforms (Steel grating and checkered plates) 100 psf

In addition, a uniform load of 50 psf will be used to account for piping and cable trays,
except that where the piping and cable loads exceed 50 psf, the actual loads will be used.
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Furthermore, a concentrated load of 5 kips will be applied concurrently to the supporting
beams of the floors to maximize stresses in the members, but the reactions from the
concentrated loads will not be carried to the columns.

c. Floors (Elevated Concrete floors) 100 psf

In addition, elevated concrete slabs will be designed to support an alternate concentrated
load of 2 kips in lieu of the uniform loads, whichever governs. The concentrated load will be
treated as a uniformly distributed load acting over an area of 2.5 square feet, and will be
located in a manner to produce the maximum stress conditions in the slabs.

d. Control Room Floor 150 psf
e. Stairs, Landings and, Walkways 100 psf

In addition, a concentrated load of 2 kips will be applied concurrently to the supporting
beams for the walkways to maximize the stresses in the members, but the reactions from the
concentrated loads will not be carried to the columns.

f. Pipe Racks 100 psf

Where the piping and cable tray loads exceed the design uniform load, the actual loads will
be used. In addition, a concentrated load of 15 kips will be applied concurrently to the
supporting beams for the walkways to maximize the stresses in the members, but the
reactions from the concentrated loads will not be carried to the columns.

g. Hand Railings

Hand railings will be designed for either an uniform horizontal force of 50 plf applied
simultaneously with a 100 plf uniform vertical live load, or a 200-pound concentrated load
applied at any point and in any direction, whichever governs.

h. Slabs on Grade 250 psf
i. Truck Loading Surcharge Adjacent to Structures 250 psf
j. Truck Support Structures AASHTO-HS-20-44
k. Special Loading Conditions Actual loadings

Laydown loads from equipment components during maintenance and floor areas where
trucks, forklifts, or other transports will have access, will be considered in the design live
loads.

Live loads may be reduced in accordance with the provisions of UBC Section 1606.

Posting of the floor load capacity signs for all roofs, elevated floors, platforms and
walkways will be in compliance with the OSHA Occupational Safety and Health Standard,
Walking and Working Surfaces, Subpart D. Floor load capacity for slabs on grade will not be
posted.
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10B3.5.4 Earth Pressures
Earth pressures will be in accordance with the recommendations contained in the project-
specific geotechnical report.

10B3.5.5 Groundwater Pressures
Hydrostatic pressures due to groundwater or temporary water loads will be considered.

10B3.5.6 Wind Loads
The wind forces will be calculated in accordance with CBC 1998 with a basic wind speed of
80 mph and a ‘C’ exposure category.

10B3.5.7 Seismic Loads
Structures will be designed and constructed to resist the effects of earthquake loads as
determined in CBC 1998, Section 1630. The site is located on seismic zone 4. The occupancy
category of the structure is 3 (Special Occupancy Structure) and corresponding importance
factor (I) is 1.0. Other seismic parameters will be obtained from the geotechnical report.

10B3.5.8 Snow Loads
Snow loads will not be considered.

10B3.5.9 Turbine-Generator Loads
The combustion turbine-generators and the steam-turbine generators loads for pedestal and
foundation design will be furnished by the equipment manufacturers, and will be applied in
accordance with the equipment manufacturers’ specifications, criteria and
recommendations.

10B3.5.10 Special Considerations for Steel Stacks
Steel stacks will be designed to withstand the normal and abnormal operating conditions in
combination with wind loads and seismic loads, and will include the along-wind and
across-wind effects on the stacks. The design will meet the requirements of ASME/ANSI
STS-1-1986, “Steel Stacks,” using allowable stress design method, except that increased
allowable stress for wind loads, as permitted by AISC, will not be used.

10B3.5.11 Special Considerations for Structures and Loads During Construction
For temporary structures, or permanent structures left temporarily incomplete to facilitate
equipment installations, or temporary loads imposed on permanent structures during
construction, the allowable stresses may be increased by 33 percent.

Structural backfill may be placed against walls, retaining walls, and similar structures when
the concrete strength attains 80 percent of the design compressive strength (f’c), as
determined by sample cylinder tests. Restrictions on structural backfill, if any, will be
shown on the engineering design drawings.

Design restrictions imposed on construction shoring removal that are different from normal
practices recommended by the ACI Codes will be shown on engineering design drawings.
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Metal decking used as forms for elevated concrete slabs will be evaluated to adequately
support the weight of concrete plus a uniform construction load of 50 psf, without increase
in allowable stresses.

10B4. Design Bases

10B4.1 General
Reinforced concrete structures will be designed by the strength design method, in
accordance with ACI 318, “Building Code Requirements for Structural Concrete.”

Steel structures will be designed by the working stress method, in accordance with AISC
Specification for the Design, Fabrication and Erection of Structural Steel for Buildings.

Allowable soil bearing pressures for foundation design will be in accordance with the “Final
Subsurface Investigation and Foundation Report” for the Facility.

10B4.2 Factors of Safety
The factor of safety for all structures, tanks, and equipment supports will be as follows:

• Against Overturning 1.50

• Against Sliding 1.50 for Wind Loads
1.10 for Seismic Loads

• Against Uplift Due to Wind 1.50

• Against Buoyancy 1.25

10B4.3 Allowable Stresses
Calculated stresses from the governing loading combinations for structures and equipment
supports will not exceed the allowable limits permitted by the applicable codes, standards
and specifications.

10B4.4 Load Factors and Load Combinations
For reinforced concrete structures and equipment supports, using the strength method, the
strength design equations will be determined based on CBC 1998, Sections 1612.2, 1612.4,
1909.2 and using ACI-318-99 Eqs (9-2), (9-3). The Allowable Stress Design load combinations
of CBC 1998 section 1612.3 will be used to assess soil bearing pressure and stability of
structures per CBC 1998 Sections 1805 and 1629.1, respectively.

Steel framed structures will be designed in accordance with CBC 1998, Chapter 22, Divisions
I, III and IV and the AISC Specification for the Structural Steel Buildings, Allowable Stress
Design and Plastic Design, June 1, 1989. Connections will conform to Research Council on
Structural Connections of the Engineering Foundation Specification for Structural Joints.
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10B5. Construction Materials

10B5.1 Concrete and Grout
The design compressive strength (f’c) of concrete and grout, as measured at 28 days, will be
as follows:

• Electrical ductbank encasement
and lean concrete backfill (Class L-1)

2000 psi

• Structural concrete (Class S-1) 3000 psi
• Structural concrete (Class S-2) 4000 psi
• Grout (Class G-1) 5000 psi

The classes of concrete and grout to be used will be shown on engineering design drawings
or indicated in design specifications.

10B5.2 Reinforcing Steel
Reinforcing steel bars for concrete will be deformed bars of billet steel, conforming to ASTM
A 615, Grade 60.

Welded wire fabric for concrete will conform to ASTM A 185.

10B5.3 Structural and Miscellaneous Steel
Structural and miscellaneous steel will generally conform to ASTM A 36, ASTM A 572, or
ASTM A992 except in special situations where higher strength steel is required.

High strength structural bolts, including nuts and washers, will conform to ASTM A 325 or
ASTM A 490.

Bolts other than high strength structural bolts, will conform to ASTM 307, Grade A.

10B5.4 Concrete Masonry
Concrete masonry units will be hollow, normal weight, non-load bearing Type I conforming
to ASTM C 129.

Mortar will conform to ASTM C 270, Type M.

Grout will conform to ASTM C 476.

10B5.5 Other Materials
Other materials for construction, such as anchor bolts, shear connectors, concrete expansion
anchors, embedded metal, etc., will conform to industry standards and will be identified on
engineering design drawings or specifications.
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APPENDIX 10C

Mechanical Engineering Design Criteria

10C1 Introduction
This appendix summarizes the codes, standards, criteria and practices that will be generally
used in the design and construction of mechanical engineering systems for EAEC. More
specific project information will be developed prior to construction of EAEC to support
detailed design, engineering, material procurement specification and construction
specifications as required by the California Energy Commission.

10C2 Codes and Standards
The design of the mechanical systems and components will be in accordance with the laws
and regulations of the federal government, state of California, and industry standards. The
current issue or revision of the documents, at the time of the filing of this AFC will apply,
unless otherwise noted. If there are conflicts between the cited documents, the more
conservative requirements shall apply.

The following codes and standards are applicable to the mechanical aspects of the power
facility.

• Uniform Building Code
• Uniform Mechanical Code
• Uniform Plumbing Code
• ASME Boiler and Pressure Vessel Code
• ASME/ANSI 1331.1 Power Piping Code
• ASME Performance Test Codes
• ASME Standard TDP-1
• ANSI B16.5, B16.34, and B133.8
• American Boiler Manufacturers Association (ABMA)
• American Gear Manufacturers Association (AFMA)
• Air Moving and Conditioning Association (AMCA)
• American Petroleum Institute (API) – except for electrical requirements
• American Society for Testing and Materials (ASTM)
• American Society of Heating, Refrigerating, and Air Conditioning Engineers (ASHRAE)
• American Welding Society (AWS)
• Cooling Tower Institute (CTI)
• Heat Exchange Institute (HEI)
• Manufacturing Standardization Society (MSS) of the Valve and Fitting Industry
• National Fire Protection Association (NFPA)
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10C3 Mechanical Engineering General Design Criteria

10C3.1 General
The systems, equipment, materials, and their installation that will be designed in accordance
with the applicable codes; industry standards; and local, state, and federal regulations, as
well as the design criteria; manufacturing processes and procedures; and material selection,
testing, welding, and finishing procedures specified in this section.

Detailed equipment design will be performed by the equipment vendors in accordance with
the performance and general design requirements specified by Bechtel. Equipment vendors
will be responsible for using construction materials suited for the intended use.

Asbestos will not be used in the materials and equipment supplied. Flanges manufactured
in the People’s Republic of China will be prohibited from use on any mechanical equipment.
Where feasible, materials will be selected to withstand the design operating conditions,
including expected ambient conditions, for the design life of the plant. It is anticipated that
some materials will require replacement during the life of the plant due to corrosion,
erosion, etc.

10C3.2 Pumps
Pumps will be sized in accordance with industry standards. Where feasible, pumps will be
sized for maximum efficiency at the normal operating point. Pumps will be designed to be
free from excessive vibration throughout the operating range.

10C3.3 Tanks
Large outdoor storage tanks will not be insulated.

Overflow connections and lines will be provided. Maintenance drain connections will be
provided for complete tank drainage.

Manholes, where provided, will be at least 18 in. in diameter and hinged to facilitate
removal. Storage tanks will have ladders and cleanout doors as required to facilitate
access/maintenance. Provisions will be included for proper tank ventilation during internal
maintenance.

10C3.4 Heat Exchangers
The surface condenser will be designed in accordance with Heat Exchanger Institute (HEI)
standards. Other heat exchangers will be provided as components of mechanical equipment
packages and may be shell-and-tube or plate type. Heat exchangers will be designed in
accordance with Tubular Exchanger Manufacturers Association (TEMA) or manufacturer's
standards. Fouling factors will be specified in accordance with TEMA.

10C3.5 Pressure Vessels
Pressure vessels will include the following features/appurtenances:

• Process, vent, and drain connections for startup, operation, and maintenance
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• Materials compatible with the fluid being handled

• A minimum of one manhole and one air ventilation opening (e.g., handhole) where
required for maintenance or cleaning access

• For vessels requiring insulation, shop-installed insulation clips spaced not greater than
18 in. on center

• Relief valves in accordance with the applicable codes

10C3.6 Piping and Piping Supports
Stainless steel pipe may be Schedule 5S or 10S where design pressure permits. Underground
piping may be high density polyethylene (HDPE) where permitted by code, operating
conditions, and fluid properties. In general, water system piping will be HDPE where
embedded or underground and carbon steel where above ground.

Piping systems containing steam will be of welded construction. Threaded joints will not be
used in piping used for steam, lubricating oil, and CTG natural gas service. Natural gas
piping components will not use synthetic lubricants. Victaulic, or equal, couplings will be
used for low energy aboveground piping, where feasible.

Piping systems will have high point vents and low point drains. Drains with restricting
orifices or steam traps with startup and blowdown drains and strainers/crud traps will be
installed in low points of steam lines where condensate can collect during normal operation.

Steam piping systems and steam drain lines in the plant will be sloped in the direction of
steam flow. Condensate collection in piping systems will be avoided by installing automatic
drain devices and manual devices as appropriate.

Steam lines fitted with restricting devices, such as orifices in the process runs, will include
adequate drainage upstream of the device to prevent water from collecting in lines.

Hose and process tubing connections to portable components and systems will be
compatible with the respective equipment suppliers' standard connections for each service.

Stainless steel piping will be used for the lubricating oil system.

10C3.7 Valves

10C3.7.1 General Requirements
Valves will be arranged for convenient operation from floor level where possible and, if
required, will have extension spindles, chain operators, or gearing. Hand-actuated valves
will be operable by one person.

Valves will be arranged to close when the handwheel is rotated in a clockwise direction
when looking at the handwheel from the operating position. The direction of rotation to
close the valve will be clearly marked on the face of each handwheel.

The stops that limit the travel of each valve in the open or closed position will be arranged
on the exterior of the valve body. Valves will be fitted with an indicator to show whether



SAC\150038\020C.DOC 10C-4

they are open or closed; however, only critical valves will be remotely monitored for
position.

Valve materials will be suitable for operation at the maximum working pressure and
temperature of the piping to which they are connected. Steel valves will have cast or forged
steel spindles. Seats and faces will be of low friction, wear-resistant materials. Valves in
throttling service will be selected with design characteristics and of materials that will resist
erosion of the valve seats when the valves are operated partly closed.

Valves operating at less than atmospheric pressure will include means to prevent air in-
leakage. No provision will be made to repack valve glands under pressure.

10C3.7.2 Drain and Vent Valves and Traps
Drains and vents in 900 pound class or higher piping and 500º F or higher service will be
double valved.

Drain traps will include air cock and easing mechanism. Internal parts will be constructed
from corrosion-resistant materials and will be renewable.

Trap bodies and covers will be cast or forged steel and will be suitable for operating at the
maximum working pressure and temperature of the piping to which they are connected.
Traps will be piped to drain collection tank or sumps and returned to the cycle if
convenient.

10C3.7.3 Low Pressure Water Valves
LP water valves will be the butterfly type of cast iron construction. Cast iron valves will
have cast iron bodies, covers, gates (discs), and bridges; the spindles, seats, and faces will be
bronze. Fire protection valves will be UL-approved butterfly valves meeting NFPA
requirements.

10C3.7.4 Instrument Air Valves
Instrument air valves will be the ball type of bronze construction, with valve face and seat of
approved wear-resistant alloy.

10C3.7.5 Nonreturn Valves
Nonreturn valves for steam service will be in accordance with ANSI standards and properly
drained. Nonreturn valves in vertical positions will have bypass and drain valves. Bodies
will have removable access covers to enable the internal parts to be examined or renewed
without removing the valve from the pipeline.

10C3.7.6 Motor-Actuated Valves
Motor-actuated valves will be fitted with both hand and motor operating gear. The hand
and motor actuation mechanisms will be interlocked so that the hand mechanism is
disconnected before the motor is started.

Motor actuators will include torque switches to stop the motor automatically when the
valve gate has reached the "full open" or "full closed" position.
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The motor actuator will be placed in a position relative to the valve that prevents leakage of
liquid, steam, or corrosive gas from valve joints onto the motor or control equipment.

10C3.7.7 Safety and Relief Valves
Safety valves and/or relief valves will be provided as required by code for pressure vessels,
heaters, and boilers. Safety and relief valves will be installed vertically. Piping systems that
can be over-pressurized by a higher pressure source will also be protected by pressure relief
valves. Equipment or parts of equipment that can be over-pressurized by thermal expansion
of the contained liquid will have thermal relief valves. HRSG safety valves will be flanged.

10C3.7.8 Instrument Root Valves
Instrument root valves will be specified for operation at the working pressure and tem-
perature of the piping to which they are connected. Test points and sample lines in systems
that are 600 pound class or higher service will be double valved.

10C3.8 Heating, Ventilating, and Air Conditioning
HVAC system design will be based on site ambient conditions specified in Section 1.0.

Except for the HVAC systems serving the control room and administration areas, the
systems will not be designed to provide comfort levels for extended human occupancy.

Air conditioning will include both heating and cooling of the inlet filtered air. Air velocities
in ducts and from louvers and grills will be low enough not to cause unacceptable noise
levels in areas where personnel are normally located.

Fans and motors will be mounted on anti-vibration bases to isolate the units from the
building structure. Exposed fan outlets and inlets will be fitted with guards. Wire guards
will be specified for belt-driven fans and arranged to enclose the pulleys and belts.

Air filters will be housed in a manner that facilitates removal. The filter frames will be
specified to pass the air being handled through the filter without leakage.

Ductwork, filter frames, and fan casings will be constructed of mild steel sheets stiffened
with mild steel flanges and galvanized. Ductwork will be the sectional bolted type and will
be adequately supported. Duct joints will be leaktight.

Grills and louvers will be of adjustable metal construction.

10C3.9 Thermal Insulation and Cladding
Parts of EAEC requiring insulation to reduce heat loss or afford personnel safety will be
thermally insulated. Minimum insulation thickness for hot surfaces near personnel will be
designed to limit the outside lagging surface temperature to a maximum of 140 °F, based on
80 °F ambient temperature and 1 mph/hr air velocity. Other insulation minimums will be
designed to limit the heat loss to approximately 80 Btu/hr-ft2 based on an 80 °F ambient
condition and an air velocity of 20 mph/hr.

The thermal insulation will have as its main constituent calcium silicate, foam glass, fiber
glass, or mineral wool, and will consist of pre-formed slabs or blankets, where feasible.
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Asbestos materials will be prohibited. An aluminum jacket or suitable coating will be
provided on the outside surface of the insulation. Where a hard-setting compound is used
as an outer coating, it will be nonabsorbent and noncracking. Thermal insulation will be
chemically inert even when saturated with water. Insulation system materials, including
jacketing, will have a flame spread rating of 25 or less when tested in accordance with
ASTM E 84.

Insulation at valves, pipe joints, steam traps, or other points to which access may be
required for maintenance will be specified to be removable with a minimum of disturbance
to the pipe insulation. At each flanged joint, the molded material will terminate on the pipe
at a distance from the flange equal to the overall length of the flange bolts to permit their
removal without damaging the molded insulation. Steam trap stations will be "boxed" for
ease of trap maintenance and freeze protection.

Above ground insulated piping will be clad with pebbled or corrugated aluminum of not
less than 30 mil thickness and frame reinforced. At the joints, the sheets will be sufficiently
overlapped and corrugated to prevent moisture from penetrating the insulation.

Design temperature limits for thermal insulation will be based on system operating
temperature during normal operation.

Outdoor and underground insulation, if required, will be moisture resistant.

10C3.10 Testing
Hydrostatic testing, including pressure testing at 1.5 times the design pressure, will be
specified and performed for pressure boundary components where an in-service test is not
feasible or permitted by code.

10C3.11 Welding
Welders and welding procedures will be certified in accordance with the requirements of
the applicable codes and standards before performing any welding. Bechtel will maintain
indexed records of welder qualifications and weld procedures.

10C3.12 Painting
Except as otherwise specified, equipment will receive the respective manufacturer's
standard shop finish. Finish colors will be selected from among the paint manufacturer's
standard colors.

Finish painting of uninsulated piping will be limited to that required by OSHA for safety or
for protection from the elements.

Piping to be insulated will not be painted.

10C3.13 Lubrication
The types of lubrication specified for facility equipment will be suited to the operating
conditions and will comply with the recommendations of the equipment manufacturers.
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The initial startup charge of flushing oil will be provided by the equipment manufacturer
and will be the manufacturer's standard lubricant for the intended service. Subsequently,
such flushing oil will be sampled and analyzed to determine whether it can also be used for
normal operation or must be replaced in accordance with the equipment supplier's
recommendations.

Rotating equipment will be splash lubricated, force lubricated, or self-lubricated. Oil cups
will be provided as necessary. Where automatic lubricators are fitted to equipment,
provision for emergency hand lubrication will also be specified. Where applicable,
equipment will be designed to be manually lubricated while in operation without the
removal of protective guards. Lubrication filling and drain points will be readily accessible.
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APPENDIX 10D

Electrical Engineering Design Criteria

10D1 Introduction
This appendix summarizes the codes, standards, criteria, and practices that will be generally
used in the design and construction of electrical engineering systems for the facility. More
specific project information will be developed prior to construction of EAEC to support
detailed design, engineering, material procurement, and construction specifications as
required by the California Energy Commission.

10D2 Codes and Standards
The design of the electrical systems and components will be in accordance with the laws
and regulations of the federal government, State of California and industry standards. The
current issue or revision of the documents at the time of the filing of this AFC will apply,
unless otherwise noted. If there are conflicts between the cited documents, the more
conservative requirement shall apply.

The following codes and standards are applicable to the electrical aspects of the power
facility.

• American National Standards Institute (ANSI)
• American Society for Testing and Materials (ASTM)
• Anti-Friction Bearing Manufacturers Association (AFBMA)
• Insulated Cable Engineers Association (ICEA)
• Institute of Electrical and Electronics Engineers (IEEE)
• Illuminating Engineering Society (IES)
• National Electrical Code (NEC)
• National Electrical Manufacturers Association (NEMA)
• National Electrical Safety Code (NESC)
• National Fire Protection Association (NFPA)
• Underwriters Laboratories, Inc. (UL)

10D3 Switchyard and Transformers

10D3.1 Switchyard
The switchyard will be air-insulated. The switchyard will consist of SF6 circuit breakers for
the transformers and lines to the grid, with disconnect switches on each side of the breakers.
Each line will be equipped with the appropriate instrument transformers for protection and
metering. Instrument transformers will also be used for generator synchronizing. Surge
arresters will be provided for the outgoing lines in the area of the takeoff towers.
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The SF6 breakers may be of either the dead or live tank design with two bushing current
transformers on each bushing. Disconnect switches shall be vertical. Switches will be located
on each side of the breakers to isolate the breaker, and one switch will be located at each line
termination or transformer connection for isolation of the lines or transformer for
maintenance. Instrument transformers (current and capacitive voltage transformers) will be
included for protection. Separate instrument transformers will be used for metering.

Aluminum alloy tubular bus will be used. Cable connections between the tube bus and
equipment will be ACSR cable. Tube and cables will meet all electrical and mechanical
design requirements.

The switchyard design will meet the requirements of the National Electrical Safety Code—
ANSI C2.

A grounding grid will be provided to control step and touch potentials in accordance with
IEEE Standard 80, Safety in Substation Grounding. All equipment, structures and fencing
will be connected to the grounding grid of buried conductors and ground rods, as required.
The substation ground grid will be tied to the plant ground grid.

Lightning protection will be provided by shield wires and/or lightning masts. The lightning
protection system will be designed in accordance with IEEE 998 guidelines.

All faults shall be detected, isolated, and cleared in a safe and coordinated manner as soon
as practical to insure the safety of Equipment, Personnel, and the Public. Protective relaying
will meet IEEE requirements and will be coordinated with the utilities requirements.

Each bus will be provided with a redundant high impedance differential relay system. Each
outgoing line will be provided with redundant high speed relay systems with transfer trip
capability. Transmission lines will have primary and backup microprocessor based distance
relays with communication capability to the remote substation. Relay equipment for the
remote ends are not included.

Each circuit breaker will be provided with independent breaker failure relay protection
schemes. Breaker failure protection will be accomplished by fault detector relays and timing
relays for each breaker. Each high voltage breaker will have 2 redundant trip coils.

Interface with the utility supervisory control and data acquisition (SCADA) system will be
provided. Interface will be at the interface terminal box and RTU. Communication between
the facility switchyard and the substation at the other end of the overhead transmission lines
will be included. Remote Terminal Units (RTUs) will allow interface and remote control of
the switchyard.

Revenue metering will be provided on the 230 kV outgoing lines recording net power to or
from the switchyard (bidirectional). Meters and the metering panel will be provided.

10D3.2 Transformers
Each generator will be connected to the 230kV switchyard through a separate main 18 kV to
230 kV step-up transformer. The step-up transformers will be designed in accordance with
ANSI standards C57.12.00, C57.12.90, and C57.116. The main transformers will be two-
winding, delta-wye, OA/FA/FA. The neutral point of the HV winding will be solidly
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grounded. Each main step-up transformer will have metal oxide surge arrestors adjacent to
the HV terminals and will have manual de-energized (“no-load”) tap changers located in
the HV windings.

Facility power will be supplied through a unit auxiliary transformer connected upstream of
the STG Breaker. One two-winding, delta-wye 18 kV to 4.16 kV transformer will be
provided.
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APPENDIX 10E

Control Engineering Design Criteria

10E1 Introduction
This appendix summarizes the codes, standards, criteria and practices that will be generally
used in the design and installation for 10F.1 instrumentation and controls for the Facility.
More specific project information will be developed prior to construction of EAEC to
support detailed design, engineering, material procurement specification and construction
specifications as required by the California Energy Commission.

10E2 Codes and Standards
The design specification of all work will be in accordance with the laws and regulations of
the federal government and the state of California. A summary of general codes and
industry standards applicable to design and construction follows.

• American National Standards Institute (ANSI)
• American Society of Mechanical Engineers (ASME)
• The Institute of Electrical and Electronics Engineers (IEEE)
• Instrument Society of America (ISA)
• National Electrical Manufacturers Association (NEMA)
• National Electrical Safety Code (NESC)
• National Fire Protection Association (NFPA)
• American Society for Testing and Materials (ASTM)

10E3 Control Systems Design Criteria

10E3.1 General Requirements
Pneumatic signal levels, where used, will be 3–15 psig for pneumatic transmitter outputs,
controller outputs, electric-to-pneumatic converter outputs, and valve positioner inputs.

The primary sensor full-scale signal level, other than thermocouples, will be between 10 mV
and 125 V.

10E3.2 Pressure Instruments
In general, pressure instruments will have linear scales with units of measurement in
pounds per square inch gauge.

Pressure gauges will have either a blowout disk or a blowout back and an acrylic or
shatterproof glass face.

Pressure gauges on process piping will be resistant to plant atmospheres.
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Siphons will be installed on pressure gauges in steam service as required by the system
design. Steam pressure sensing transmitters or gauges mounted above the steam line will be
protected by a loop seal.

Pressure test points will have isolation valves and caps or plugs. Pressure devices on
pulsating services will have pulsation dampers.

10E3.3 Temperature Instruments
In general, temperature instruments will have scales with temperature units in degrees
Fahrenheit. Exceptions to this are electrical machinery RTDs and transformer winding
temperatures, which are in degrees Celsius.

Dial thermometers will have 4-1/2- or 5-inch-in-diameter (minimum) dials and white faces
with black scale markings and will be every-angle type and bimetal actuated. Dial
thermometers will be resistant to plant atmospheres.

Temperature elements and dial thermometers will be protected by thermowells except
when measuring gas or air temperatures at atmospheric pressure. Temperature test points
will have thermowells and caps or plugs.

RTDs will be either 100 ohm platinum or 10 ohm copper, ungrounded, three-wire circuits
(R100/R0-1.385). The element will be spring-loaded, mounted in a thermowell, and connected
to a cast iron head assembly.

Thermocouples will be single-element, grounded, spring-loaded, Chromel-Constantan
(ANSI Type E) for general service. Thermocouple heads will be the cast type with an
internal grounding screw.

10E3.4 Level Instruments
Reflex-glass or magnetic level gauges will be used. Level gauges for high-pressure service
will have suitable personnel protection.

Gauge glasses used in conjunction with level instruments will cover a range that is covered
by the instrument. Level gauges will be selected so that the normal vessel level is
approximately at gauge center.

A single remote water level indicating system will be provided for each HRSG drum.

10E3.5 Flow Instruments
Flow transmitters will be the differential pressure type with the range matching the primary
element. In general, linear scales and charts will be used for flow indication and recording.

The flow element for feedwater flow to each HRSG will be laboratory calibrated venturi
flow nozzles.

In general, feedwater flow meters will be temperature compensated when the water
temperature is greater than approximately 250°F, critical steam flow meters will be
temperature and/or pressure compensated, and airflow measurements will be temperature
compensated.
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10E3.6 Control Valves
Control valves in throttling service will generally be the globe-body cage type with body
materials, pressure rating, and valve trims suitable for the service involved. Other style
valve bodies (e.g., butterfly, eccentric disk) may also be used when suitable for the intended
service.

Valves will be designed to fail in a safe position.

Control valve body size will not be more than two sizes smaller than line size, unless the
smaller size is specifically reviewed for stresses in the piping.

Control valves in 600 class service and below will be flanged where economical. Where
flanged valves are used, minimum flange rating will be ANSI 300 Class.

Critical service valves will be defined as ANSI 900 Class and higher valves in sizes larger
than 2 inches.

Severe service valves will be defined as valves requiring anticavitation trim, low noise trim,
or flashing service, with differential pressures greater than 100 psid.

In general, control valves will be specified for a noise level no greater than 90 dBA when
measured 3 feet downstream and 3 feet away from the pipe surface.

Valve actuators will use positioners and the highest pressure, smallest size actuator, and
will be the pneumatic-spring diaphragm or piston type. Actuators will be sized to shut off
against at least 110 percent of the maximum shutoff pressure and designed to function with
instrument air pressure ranging from 60 to 125 psig.

Handwheels will be furnished only on those valves that can be manually set and controlled
during system operation (to maintain plant operation) and do not have manual bypasses.

Control valve accessories, excluding controllers, will be mounted on the valve actuator
unless severe vibration is expected.

Solenoid valves supplied with the control valves will have Class H coils. The coil enclosure
will normally be a minimum of NEMA 4 but will be suitable for the area of installation.
Terminations will typically be by pigtail wires.

Valve position switches (with input to the DCS for display) will be provided for MOVs and
open/close pneumatic valves. Automatic combined recirculation flow control and check
valves (provided by the pump manufacturer) will be used for pump minimum-flow
recirculation control. These valves will be the modulating type.

10E3.7 Instrument Tubing and Installation
Tubing used to connect instruments to the process line will be 3/8- or 1/2-inch-outside-
diameter copper or stainless steel as necessary for the process conditions.

Instrument tubing fittings will be the compression type. One manufacturer will be selected
for use and will be standardized as much as practical throughout the plant.
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Differential pressure (flow) instruments will be fitted with three-valve manifolds; two-valve
manifolds will be specified for other instruments as appropriate.

Instrument installation will be designed to correctly sense the process variable. Taps on
process lines will be located so that sensing lines do not trap air in liquid service or liquid in
gas service. Taps on process lines will be fitted with a shutoff (root or gauge valve) close to
the process line. Root and gauge valves will be main-line class valves.

Instrument tubing will be supported in both horizontal and vertical runs as necessary.
Expansion loops will be provided in tubing runs subject to high temperatures. The
instrument tubing support design will allow for movement of the main process line.

10E3.8 Pressure and Temperature Switches
Field-mounted pressure and temperature switches will have either NEMA Type 4 housings
or housings suitable for the environment.

In general, switches will be applied such that the actuation point is within the center one-
third of the instrument range.

10E3.9 Field-Mounted Instruments
Field-mounted instruments will be of a design suitable for the area in which they are
located. They will be mounted in areas accessible for maintenance and relatively free of
vibration and will not block walkways or prevent maintenance of other equipment. Freeze
protection will be provided.

Field-mounted instruments will be grouped on racks. Supports for individual instruments
will be prefabricated, off-the-shelf, 2-inch pipestand. Instrument racks and individual
supports will be mounted to concrete floors, to platforms, or on support steel in locations
not subject to excessive vibration.

Individual field instrument sensing lines will be sloped or pitched in such a manner and be
of such length, routing, and configuration that signal response is not adversely affected.

Local control loops will generally use a locally mounted indicating controller (pressure,
temperature, flow, etc.).

Liquid level controllers will generally be the nonindicating, displacement type with external
cages.

10E3.10 Instrument Air System
Branch headers will have a shutoff valve at the takeoff from the main header. The branch
headers will be sized for the air usage of the instruments served, but will be no smaller than
3/8 inch. Each instrument air user will have a shutoff valve and filter at the instrument.
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APPENDIX 10F

Chemical Engineering Design Criteria

10F1 Introduction
This appendix summarizes the codes, standards, criteria and practices that will be generally
used in the design and installation for chemical engineering systems for the Facility.  More
specific project information will be developed prior to construction of EAEC to support
detailed design, engineering, material procurement specification and construction
specifications as required by the California Energy Commission.

10F2 Design Codes and Standards
The design and specification of all work will be in accordance with the laws and regulations
of the federal government and the state of California.  Industry codes and standards
partially unique to chemical engineering design to be used in design and construction are
summarized below.

• ANSI—American National Standards Institute
ANSI B31.1—Power Piping Code

• ASME—American Society of Mechanical Engineers
ASME—Performance Test Code 31, Ion Exchange Equipment

• ASTM—American Society for Testing and Materials.
ASTM D859-94—Referee Method B for Silica as SiO

2

ASTM D888-96—Referee Method A for Dissolved Oxygen
ASTM D513-96—Referee Method D for CO

2

• OSHA—Occupational Safety and Health Administration

• SSPC—Steel Structures Painting Council Standards
SSPC SP3—Power Tool Cleaning
SSPC SP7—Brush-Off Blast Cleaning
SSPC SP1—Solvent Cleaning
SSPC SP6—Commercial Blast Cleaning
SSPC SP5—White Metal Blast Cleaning

• UL—Underwriters Laboratories

• AWWA—American Waterworks Association
WWA 2540-95—Method C for TDS

Other recognized standards will be used as required to serve as design, fabrication, and
construction guidelines when not in conflict with the above listed standards.
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The codes and industry standards used for design, fabrication, and construction will be the
codes and industry standards, including all addenda, in effect as stated in equipment and
construction purchase or contract documents.

10F3 General Criteria

10F3.1 Design Water Quality

10F3.1.1 Circulating Water
Water from Byron Bethany Irrigation District (BBID) will supply EAEC with circulating
water makeup.

Data from the BBID indicate that the effluent from the BBID has the characteristics defined
in Section 8.14, Water Resources.

BBID will also supply EAEC with a backup supply of circulating water makeup.

10F3.1.2 Service Water
BBID will be used to supply EAEC with all general service water requirements such as
sanitary, and fire fighting water, as well as process needs for HRSG, and evaporative cooler
water makeup.

A typical water analysis range for this water is presented in Section 8.14.

10F3.1.3 Cycle Makeup
Service water will be supplied to the Cycle Makeup Treatment System (demineralization
system). The high quality effluent from the Cycle Makeup Treatment System will serve as
makeup to the steam cycle. In addition, cycle makeup water will be used also to supply
water for various uses during unit startup.

Water for cycle makeup will be the highest quality practical. Minimum quality requirements
for cycle makeup water will be as follows.

• Total dissolved solids--0.1mg/l
• Silica as SiO2--0.02 mg/l
• Specific conductance at demineralizer effluent--0.2 µS/cm
• pH--6.5 to 7.5

10F3.1.4 Construction Water
Water for use during construction will be supplied from by BBID.

10F3.1.5 Fire Protection Water
The source of water for fire protection will be dedicated portion of the fire/service water
storage tank and the cooling tower basin.
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10F3.2 Chemical Conditioning

10F3.2.1 Cycle Chemical Conditioning
Condensate-feedwater chemical conditioning will consist of an oxygen scavenger
supplemented as required by a volatile, alkaline material such as ammonia for pH control.

HRSG chemical feed will consist of a mixture of sodium phosphates to control boiler water
pH and to minimize scale formation and provide boiler water buffering capacity.

10F3.2.2 Circulating Water System Chemical Conditioning
Circulating water chemical conditioning will consist of chemicals to minimize corrosion and
to control the formation of mineral scale and biofouling. Corrosion and scaling will be
controlled by the use of sulfuric acid for alkalinity adjustment in conjunction with
inhibitors, as required, for scale and corrosion control. Chlorination utilizing sodium
hypochlorite will be used to minimize biofouling of the condenser tubes and the cooling
tower.

10F3.2.3 Closed-Cycle System Chemical Conditioning
Bypass chemical feeders will provide water conditioning chemicals to the Closed Cycle
Cooling System. Makeup water to the closed systems will be condensate quality and an
inhibitor will be used for corrosion control.

10F3.3 Chemical Storage

10F3.3.1 Storage Capacity
Chemical storage tanks will, in general, be sized to store a minimum of 1.5 times the normal
bulk shipment. The minimum acceptable volume of the SCR anhydrous ammonia storage
tank will provide at least 8 days storage.

10F3.3.2 Containment
Chemical storage tanks containing corrosive fluids will be surrounded by curbing. Curbing
and drain piping design will allow a full tank capacity spill without overflowing the
curbing. For multiple tanks located within the same curbed area, the largest single tank will
be used to size the curbing and drain piping.

10F3.3.3 Closed Drains
Waste piping for volatile liquids and wastes with offensive odors will used closed drains to
control noxious fumes and vapors.

10F3.3.4 Coatings
Tanks, piping, and curbing for chemical storage applications will be provided with a
protective coating system. The specific requirements for selection of an appropriate coating
will be identified prior to equipment and construction contract procurements.
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10F3.4 Wastewater Treatment
Metal cleaning wastes from properational and operational chemical cleaning of the boiler
and preboiler systems of the HRSG will be collected, treated, and disposed offsite by the
chemical cleaning contractor. Cooling tower blowdown will be discharged directly from the
circulating water system. Reverse osmosis brine will also be discharged directly from the
RO system. Other plant process wastewaters will be collected in the plant wastewater
collection system for discharge to the onsite zero discharge system.

Sanitary wastewater will be collected, treated and discharged to the onsite package
treatment system.


